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CHAIN OF CUSTODY
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Internal

Work Order #

| 05-08095

® EBERLINE : Lab Deadline 9/9/2005
SErvices Chain of <0 Leva
. Analysi -
Oak Ridge Laboratory Cust d alysts uu evel 4
US 0 y Sample Matrix Soil/Solid
Sample HP 210 / 270 Storage
Comments Fraction Detector Activity Location
04 34 J1.1
05 41 )11
06 49 Ji,1
07 39 1.1
08 47 i1
09 41 J1.1
10 51 Ji.1
11 22 )11
12 48 )11
13 26 J1.1
14 30 Jj1.1
15 48 J1.1
16 40 J1.1
Location (circle one) Initials Date
Received by Rough Pre;) Prep Separations Count Room (].3@ ) / 9:”2@"79 g;» 12 s kY

. o~
Relinquished by Sample Storage Rough Prep Prep Separations Count Room ] ua M 0 y_ 23 _0$
Received by Sample Storage Rough Prep Prep Separations Count Room [
Relinquished by Sample Storage Rough PrepIVPTeV Separations Count Room
Vad
[
Received by Sample Storage Rough Prep Prep @ Count Room &20'05 {(CC)
Relinquished by Sample Storage Rou{1 Prep Prep @ara}ipns Count Room Q),I—Us 0%}
Received by Sample Storage Rough Prep Prep Separations @ \ -
) fryd 58S
- ' 2 (27 RN bl u OB30
Relinquished by Sample Storage Rough Prep Prep Separations @ t *“l ‘ 2 !! Q- ’ Yo%
: . \ \
Received by mple Storag Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room

Printed: 8/22/2005 9:19 AM




Internal Work Order # 05-08095
@ EBERLINE . Lab Deadline 9/9/2005
BERVICES C aln O
- Analysis -
Oak Ridge Laboratory Cu StOd 4 ThISO - Level 4
y Sample Matrix Soil/Solid
Sample HP 210 / 270 Storage
raction etector (17 ocation
Comments Py Detector Activi Looai
04 34 J1.1
05 41 Jj1.1
06 49 j11
07 39 .1
08 47 J1.1
09 41 J1.1
10 51 J1.1
11 22 J1.1
12 48 Jj1.1
13 26 Jj1.1
14 30 J1.1
15 48 j1.1
16 40 J1.1
Location (circle one) Initials Date
) N _ 1230 , _
Received by Sample Storage Rough P Prep Separations CountRoom 7 M Sl g,_ 2 2.3 5
Relinquished by Sample Storage Gughpy Prep Separations CountRoom 30(13 . - > -0%
Received by Sample Storage Rough Prep /Erep /)Separations Count Room
4 — "V e 4
Relinquished by Sample Storage Rough Pre Prep Separations Count Room mt&‘v
i
Received by Sarmple Storage Rough Pre\\ Prep @ Count Room s 2
\ X L 7
Relinquished by Sample Storage Rough Prep rep Separations.... Count Room ’W () 6 - § 06 Is
/ P d
Received by Sample Storage Rough Prep Prep Separations / Room -
£ T los O
Relinquished by Sample Storage Rough Prep Prep Separations @ ‘%J -
-roy
- 4 e 9-¢ J252)
Received by @ Rough Prep . Prep Separations Count Room U
iy
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room

Printed: 8/22/2005 9:19 A




I nte rna I Work Order # ] 05-08095
& EBERLINE - Lab Deadiine 9/9/2005
Seevices Chain of
Oak Ridge Laboratory Custod Analysis Ra226 - Level 4
y Sample Matrix Soil/Solid
Sample HP 210 / 270 Storage
Comments Fractli)on Detector I(ctivity Locati?)n

04 34 Jt.t

05 41 Ji1

06 49 J1.1

07 39 Jjil

08 47 i1
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13 26 1t
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Lgcation (circle one) Initials Date

Received by ‘@‘) Prep Separations Count Room jl}b k .75‘;&@ ) g 21 o 5

<
Relinquished by Sample Storage { Rough Prep ) Prep Separations Count Room }3[ o) ‘ZQ oA 5 2 3% 05‘

Received by Sample Storage Rough Prep Prep w Separations Count Room .
N 1
Relinquished by Sample Storage Rough Pre4 Prep \ Separations Count Room

Received by Sample Storage Rough Prep Prep Count Roor@(&zo 5‘{' /
0 /oS
(
Relinquished by Sample Storage Rough Prep Prep @;:\&Ss Count Room ' ’gl O \K E Ios,
[

~
Received by Sample Storage Rough Prep Prep Separations @t RooD _}"V‘% g JSO'—L;;; I}

V !
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E > \ %, 3—oA Vo

Received by Sgtfiple Storagy Rough Prep Prep Separations Count Room O

N
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Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room

Printed: 8/22/2005 9:19 Al
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STANDARD OPERATING PROCEDURE MP-001, Rev. 7
EBERLINE Effective: 10/3e1v/03

SERVICES Sample Receiving Page 11 of 12

Eberline Services - Oak Ridge Laboratory
SAMPLE RECEIPT CHECKLIST

MP-001-2
WORK ORDER # 05 - 080895
SAMPLE MATRIX/MATRICES: (CIRCLE ONE OR BOTH)
AQUEOUS NON-AQUEOU
(CIRCLE EITHER YES, NO, OR N/A)
WERE SAMPLES:
Received in good condition? @ OR

N
If aqueous, properly preserved Y OR N

WERE CHAIN OF CUSTODY SEALS:

Present on outside of package? OR N
Unbroken on outside of package? Y OR N
Present on samples? @ OR N
Unbroken on samples? @ OR N

Was chain of custody present upon sample receipt? W

IF ANY OF THE ABOVE ARE CIRCLED, A DISCREPANT SAMPLE RECEIPT REPORT (DSR) HAS
BEEN ISSUED.

REMARKS:

SIGNATURE:Z (/&\/M,MXQA paTE: & / 19 Joy~

Copy No. Radiochemical Services
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CASE NARRATIVE



EBS-OR-22950
September 14, 2005

Steve Lang

Missouri Dept. of Natural Resources

St. Louis Field Office

917 Hwy. 67 North, Suite 104

Florissant, MO 63031

SAMPLE RECEIPT

This work order contains thirteen soil samples received 08/19/2005. These samples were analyzed for
Isotopic Uranium, Isotopic Thorium and Radium-226.

CLIENT ID

VPSCRO081705SL15
VPSCRO81705SL16
VPSCRO081705SL.17
VPSCRO81705SL.18
VPSCRO081705SL19
VPSCRO081705SL20
VPSCRO81705SLOA

The file name for these samples is 0508095.XLS.

EBERLINE

CASE NARRATIVE

Work Order# 05-08095-OR

LABID

05-08095-04
05-08095-05
05-08095-06
05-08095-07
05-08095-08
05-08095-09
05-08095-10

ANALYTICAL METHODS

Isotopic Uranium was analyzed using Method EML U-02 Modified. Isotopic Thorium was analyzed
using Method EML Th-01 Modified. Radium-226 was analyzed using EPA Method 903.0 Modified.

ANALYTICAL RESULTS

ISOTOPIC URANIUM

Samples were prepared by removing a representative aliquot from each sample followed by mixed acid
digestions as appropriate. Uranium was selectively extracted by ion exchange. Uranium was eluted,
micro-precipitated and mounted on micro-porous filter media. Sample activities were then determined by
alpha spectroscopy using energy specific regions of interest for Uranium-234, Uranium-235 and
Uranium-238. Chemical recovery was determined by the use of a Uranium-232 tracer. Activity of the
Uranium-232 tracer was determined by alpha spectroscopy using an energy specific region of interest.

CLIENT ID

VPSCRO081705SL0OB
VPSCRO081705SL.0C
VPSCRO081705SL0OD
VPSCRO081705SLOE
VPSCRO81705SLOF
VPSCRO081705SL0OG

Page 1 of 3

SERVICES

Oak Ridge Laboratory
601 Scarboro Road
Oak Ridge, TN 37830
Phone (865) 481-0683
Fax (865) 483-4621

LABID

05-08095-11
05-08095-12
05-08095-13
05-08095-14
05-08095-15
05-08095-16



ANALYTICAL RESULTS CONTINUED

ISOTOPIC URANIUM CONTINUED

Samples demonstrated background equivalent results for Uranium-234, Uranium-235 and Uranium-238
activity. Chemical recovery was acceptable for all samples. Results for the Uranium-234, Uranium-235
and Uranium-238 method blank demonstrated background equivalent activity. Results for the Uranium-
234 and Uranium-235 replicate demonstrated a high relative percent difference; however, normalized
difference is within acceptable limits for the analytical technique. Results for the Uranium-238 replicate
demonstrated an acceptable relative percent difference and normalized difference. Results for the
Uranium-234 and Uranium-238 laboratory control sample demonstrated an acceptable percent recovery.
Results for the Uranium-235 laboratory control sample demonstrated a high percent recovery; however,
normalized difference is within acceptable limits for the analytical technique.

ISOTOPIC THORIUM

Samples were prepared by removing a representative aliquot from each sample followed by mixed acid
digestions as appropriate. Thorium was selectively extracted by ion exchange. Thorium was eluted,
micro-precipitated and mounted on micro-porous filter media. Sample activities were then determined by
alpha spectroscopy using energy specific regions of interest for Thorium-228, Thorium-230 and
Thorium-232. Chemical recovery was determined by the use of a Thorium-229 tracer. Activity of the
Thorium-229 tracer was determined by alpha spectroscopy using an energy specific region of interest.

Samples demonstrated background equivalent results for Thorium-228 and Thorium-232 activity.
Samples demonstrated background equivalent to only slightly positive results for Thorium-230 activity.
Chemical recovery was acceptable for all samples. Results for the Thorium-228, Thorium-230 and
Thorium-232 method blank demonstrated background equivalent activity. Results for the Thorium-228,
Thorium-230 and Thorium-232 replicate demonstrated a slightly high relative percent difference;
however, normalized difference is within acceptable limits for the analytical technique. Results for the
Thorium-228, Thorium-230 and Thorium-232 laboratory control sample demonstrated an acceptable
percent recovery.

RADIUM-226

Samples were prepared by drying, pulverizing and homogenizing. Representative aliquots were removed
and samples were digested using mixed acids. Radium-226 was precipitated as Radium sulfate using
elemental Barium and Lead as carriers. Sulfates were dissolved in alkaline EDTA. Radium-226 was
selectively precipitated from slightly acidic EDTA. Precipitates were then mounted by semi-micro-
precipitations onto micro-porous filters. Samples were counted by alpha spectroscopy using an energy
specific region of interest for Radium-226. Chemical recovery was calculated by the use of a Barium-
133 tracer, which was determined by HPGe gamma spectroscopy.

Samples demonstrated near background equivalent results for Radium-226 activity. Chemical recovery
was acceptable for all samples. Results for the Radium-226 method blank demonstrated background
equivalent activity. Results for the Radium-226 replicate demonstrated an acceptable relative percent
difference and normalized difference. Results for the Radium-226 laboratory control sample
demonstrated an acceptable percent recovery.
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CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hard copy data package has been authorized by the cognizant project manager or his/her
designee to be accurate as verified by the following signature.

Laboratory Mana

Date: 9/14/2005
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SECTION IV

ANALYTICAL RESULTS SUMMARY
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SECTION V

ANALYTICAL STANDARD



0A/0C REVIEWED | CERTIFICATE OF CALIBRATION u-g
e 1/[4/15 i 1| ALPHA STANDARD SOLUTION o

Radionuclide: U-238NAT Customer: TMA EBERLINE

Half Life: (4.468 + 0.005) x 10”9 years P.O.No.: OR2778

Catalog No.: 7338 Reference Date: January 1 1995 12:00 PST.
Source No.: 479-50 Contained Radioactivity: (Total U) 8.016 uCi

Contained Radioactivity: (Total U) 297 kBq

Description of Solution

a. Mass of solution: 65.2896 g in a 50 ml flame sealed ampoule

b. Chemical form: Uranyl Nitrate in H20

c. Carrier content: None

d. Density: Approximately 1.3202 g/ml @ 20°C.
Radioimpurities Refer to attached technical data sheet
Radioactive Danghters

Refer to attached technical data sheet
Radionuclide Concentration
(Total U) 0.1228 KCi/g.

Method of Calibration

Activity calculations are based upon known specific activity and mass.

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: +3.0%

b. Random uncertainty in assay: +0.0%

¢. Random uncertainty in weighing(s): +2.0%

d. Total uncertainty at the 99% confidence level: +3.6%
NIST Traceability

This calibration is implicitly traceable to the National Institute of Standards and Technology.
Leak Test(s)
. See reverse side for Leak Test(s) applied to this source.

Notes

1. Nuclear data were taken from "Table of Radioactive Isotopes”, edited by Virginia S. Shirley, 1986.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit traceability for a number of nuclides,
based on the blind assay (and later NIST centification) of Standard Reference Materials (As in NRC Regulatory Guide 4.15).
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E QUALITY CONTROL PROGRAM
L - BERLINE MP-009

Rev.8; 11/01/03
Title: Radioactive Reference Standards Soiutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION RECERTIFICATION

MP 009
CURRENT DATE 1/4/2005 0:00
[ SOLUTION REFERENCE #|IPL 479-50 | SOLUTION # U-8
|[Principal Radionuclide Half Life, Years Half Life, Days
ff' ’f ?lfu | 4.468E+09 | 1.632E+12|
Radionuclid e’ Reference Date[ 1/1/1995 0@]

Certified Activity] 8.016E+00]uCi
Certified Concentration| pCi per gram

Ampoule /Solution Gross|  97.6400|Weight, Grams
Empty Ampoule 32.5020|Weight, Grams
Solution Net 65.1380{Weight, Grams

Total Activity in Ampoule| 8.0160|uCi

Chemical Composition of Standard Solution
[Urany! nitrate in dilute HNQ, |

Dilution Instructions: Dilution Solvent Used f1M HNO, I

Dilute to a volume o 1000.00 miililiters

Certified Total Activity off - 8.0160jnCi Which Equais | 1.780E+07|dpm at the date listed above

. This activity concentration is based on the original
And after dilution the activity of this solution ig 1.77955E+04|dpm/mlgterence date listed above. All activities are

corrected to the date and time of analysis by the
laboratory data processing software.

Expiration Date:| January 4, 2006 |

Recertified By I\AA - N  Date: 1/18/2005 11:55
\_ ,i _ﬁ
Verified & Approved By C‘m Lan ( Q\ pate:  1hadbR11:65

QC Approval m/‘@téyﬁ/\ Date:  1/18/2005 11:55
e
/




MP-009

~F) |
@;E semiine  QUALITY CONTROL PROGRAM o

Rev.8; 11/01/03
Title: Radloactive Reference Standards Solutions & Records

'EBERLINE SERVICES - OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION RECERTIFICATION

MP-009 Date 1/4/2005 0:00
Solution Reference #]IPL 479-50 | Solution # U-8a
{Principal Radionuclide Haif Life, Years Half Life, Days
daia) T

Radionuclide of Interest - 235.239) Reference Date|  1/1/1995 0:00]

Parent Solution Conc.| 1.7796E+04 |dpm/mi

Chemical Composition of Standard Solution
[Uranly Nitrate in 1M HNO, |

Dilution Instructions: Dilution Solvent Used {1M HNO, 1

SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution: 4.0000]|ml
Total Activity:] 7.1182E+04|dpm Final Activity Concentration:| 7.1182E+01|dpm/ml
Final Volume: 1000.00|ml
This activity concentration is based on the original
NOTES: reference date listed above. All activities are
corrected to the date and time of analysis by the
_ ; tory data processing software.
Isotopic Distribution as:

U-238 Atom % = 48.239 U-238 = 71.182 dpm/ml X 0.48249 = 34.345 dpm/ml
U-235 Atom % = 2.25 U-235 = 71.182 dpmv/ml X 0.0225 = 1.602 dpm/mi
U-234 Atom % = 49.501 U-238 = 71.182 dpm/ml X 0.49501 = 35.236 dpm/ml

Al values +/- 3.6% Expiration Date:[ January 4, 2006 ]

Isotopic ratios from manufacturer's data sheet
qQ_ Date:  1/18/2005 11:54
i%
‘ Date:  1/4812005 11>

~
Recertified By m
Date:  1/18/2005 11:54

Verified & Approved By

QC Approval
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Product Description & Measurement Certificate

Principal radionuclide: ~ uraniaum 232 (U-232)  Product code: UDP10050
Daughter Nuclide: Th-228 Batch Number: 92/232/67
Reference date: 01 March 2000

Radioactive concentration U-232
which is equivalent to
Mass of sohuion
Volume of solution
Total activity of U-232
which is equivalent to

6.739E+H03 becquerels per gram of solution
1.821E-01 microcuries per gram of solution
5.35¢ grams

5.035 millilitres

3.61E+04 becquerels

9.76E-01 microcuries

Method of measurement (see reverse of this certificate)

Random uncertainty is: + 0.7% Systematic uncertainty: + 0.5%
Overall uncertainty in the radioactive concentration quoted above:
Overall uncertainty is defined on the reverse of this certificate.

+ 1.7%

Any radioactive impurities measured are listed below, expressed as percentages
of the activity of the principle radionuclide at the reference date .

Th-228 and daughter activity removed 2 Feb 2000
U-232 daughters activity will increase with time. By alpha 88% U-232, 12% daughters on 1/3/00

"he isotopic composition, expressed as atom per cent at the reference date .

Not measured
Calculated weight of U-232, 4.42E-08 grams, as 2M HNO3 solution in a flame sealed glass vial.
This Tracer solution has been produced ‘carrier free'.

Recommended half life of uranjum 232: 6.980E+01 years

Principle energies of alpha emissions (MeV): 5.263 31.7%, 5.320 68.0%

Branching ratio for alpha emission: 100%

Calculated specific activity of uranium 232: 8.167E+05 Bq per microgram U-232.

For safety information and notes to ensure correct usage by all persons handling this radioactive Tracer
solution please read the instructions accompanying the package.

AEA Technology operates a quality management system which has been independently audited and
approved to ISO 9001.

0, i

Roger Wiltshire

Project Ref. AE2315

Prepared and characterised in the UK, for world wide distribution by Isotrak, AEA Technology, QSA.

Trkcert.wps 10/03/00

AEA Technology is the trading name of AEA Technology plc




@; . QUALITY CONTROL PROGRAM
EBERLINE MP-009

Rev.8; 110103
Title: Radioactive Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION RECERTIFICATION

MP 009
CURRENT DATE 1/4/2005 0:00
SOLUTION REFERENCE #|AEA/Amersham 92/232/67 SOLUTION # U-10
Principal Radionuclide Half Life, Years Half Life, Days
f%u | 7.200E+01 { 2.630E+04}
Radionuclide] _ **U Reference Date| 3/1/2000 0:00}
Certified Activity] 9.760E-01|nCi
Certified Concentration uCi per gram
Ampoule /Solution Gross Weight, Grams
Empty Ampoule Weight, Grams
Solution Net Weight, Grams
Total Activity in Ampoule} 0.9760|uCi

Chemical Composition of Standard Solution
[““U(NOs)s in 2M HNO, ]

Dilution Instructions: Dilution Solvent Used 2M HNO; |

Dilute to a volume of 1000.00 milliliters

Certified Total Activity of| 0.9760|uCi Which Equals | 2.167E+0ﬂdpm at the date listed above

This activity concentration is based on the original
And after dilution the activity of this solution is{ 2.167E+03|dpm/m! ,eference date listed above. All activities are corrected

to the date and time of analysis by the laboratory data
processing software.

Expiration Date: [ January 4, 2006 ]

Recertified BMNS\ Date:  1/18/2005 10:37
l A
Date: 1/1-9?2005 % 7

Date: 1/18/2005 10:37

Verified & Approved By

QC Approval
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QUALITY CONTROL PROGRAM
MP-009

Rev.8; 11/01/03
Title: Radioactive Refersnce Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION RECERTIFICATION

MP-009 Date 1/4/2005 0:00
Solution Reference #[AEA/Amersham 92/232/67 | Solution # U-10a
iPrinci al Radionuclide Half Life, Years Half Life, Days
%u | 7.200E+01 [ 2.630E+04]
Radionuclide of Interest 2y Reference Date|  3/1/2000 0:00]

Parent Solution Conc.| 2.167E+03 |dpm/ml

Chemical Composition of Standard Solution
[Z“U(NO3)g in 2M HNO;

Dilution Instructions: Dilution Solvent Used 2M HNO3

SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution: 10.0000|mli
Total Activity:| 2.1670E+04idpm Final Activity Concentration:| 2.1670E+01]|dpm/ml
Final Volume: 1000.00|ml

This activity concentration is based on the original
NOTES: reference date listed above. All activities are
corrected to the date and time of analysis by the
laboratory data processing software.

Expiration Date:| January 4, 2006 |

Recertified By Date: 1/18/2005 10:37

4 C??
L , Date: _ 114812008 10:37
SLAD A
QC Approval o fo 0 ———  Date:__1/18/2005 10:37

Verified & Approved By




CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide: Th-232 Customer: TMA EBERLINE
Half Life: (1.405+ 0.006) x 10710 years P.O.No.: VH1632
Catalog No.: 7232 Reference Date: November 1 1993 12:00 PST.
Source No.: 435-104-2 Contained Radioactivity: ~ (Th-232) 0.0933 4Ci.
Contained Radioactivity: (Th-232) 3.45 kBq.

Description of Solution

a. Mass of solution: 11.9712 g (in a 10 ml flame sealed ampoule)

b. Chemical form: Th(NO3)4 in water

c. Carrier content: None added

d. Density: Approx. 1.21 g/ml @ 20°C.
Radioimpurities None detected (other than daughters).
Radioactive Daughters

Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Po-212, TI-208

Radionuclide Concentration
(Th-232) 0.00779 uCi/g.

Method of Calibration
Activity calculations are based upon known specific activity and mass.

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: +3.0%

b. Random uncertainty in assay: +0.0%

c. Random uncertainty in weighing(s): +2.0%

d. Total uncertainty at the 99% confidence level: +3.6%
NIST Traceability

This calibration is implicitly traceable to the National Institute of Standards and Technology.
Leak Test(s)

See reverse side for Leak Test(s) applied to this source.
Notes

1. Nuclear data were taken from "Table of Radioactive Isotopes”, edited by Virginia S. Shirley, 1986.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit traceability for a number of nuclides,
based on the blind assay (and later NIST certification) of Standard Reference Materials (As in NRC Regulatory Guide 4.15).

Lo W o~
QUALITY CONTROL

Nev. %, /1993
Date Signed

ISOTOPE PRODUCTS LABORATORIES
1800 North Keystone Street

Burbank, California 91504

(818) 843 - 7000




Services MP-009

Rev.8, 1/10/03
Tile: Radioactive Reference Standards Solutions & Records

ggg BERLINE QUALITY CONTROL PROGRAM

Radlonuclide‘ m“ml:h |

Certified Activity| 9.330E-02|uCi
Certified Concentration uCi per gram

Total Activity in Ampoule| 0.0933}uCi

Chemical Composition of Standard Solution
[Th(NO,), in H20 |

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION RECERTIFICATION

Reference Date|  11/1/1993 0:00]

Ampoule /Solution Gross] 18.8415|Weight, Grams

Empty Ampoule 6.9296|Weight, Grams
Solution Net| 11.9119|Weight, Grams

MP 009
) CURRENT DATE 17132005 0:00
SOLUTION REFERENCE #[IPL 435-104-2 - SOLUTION # Th-8
Principal Radionuclide Half Life, Years Half Life, Days
=27, ?lj'fh | 1.405E+10 [ 5.132E+12}

Dilution Instructions:

Dilution Solvent Used {1% Nitric Acid |
Dilute to a volume of|  1000.00 _|milliliters
Certified Total Activity of____0.0933],Ci Which Eaquals L___2.071E+05]dpm at the date listed above

And after dilution the activity of this solution is| 2.071E+02]dpm/m| | activity concentration ls based on the original

reference date listed above. All activities are corrected

to the date and time of analysis by the laboratory data
processing software.

Explration Date:| January 13,2006 |

Recertified By ND\ 9 Date: 1/13/2005 0:00

(\ 8
Verified & Approved By Date: 14372005 0:00
ac Approval AT ~ Date:  1/13/2005 0:00
.
S




¢ QUALITY CONTROL PROGRAM
%E SERLINME MP-009

Rev.8; 1/10/03
Titte: Radloactive Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION RECERTIFICATION

MP-009 Date] 1/13/2005 0:00
Solution Reference #|IPL 435-104-2 ] Solution # Th-8b
Frincl al Radionuclide Half Life, Years Half Life, Days
ff%rh | | 5.132E+12]

. 2B 8 oy |
Radionuclide of Interest Th

Reference Date| 11/1/1993 0:00]
Parent Solution Conc.f 2.07E+02 dpm/mi

Chemical Composition of Standard Solution

[Th(NOs)s in 1% HNO4 B
Dilution Instructions: Dilution Solvent Used 11% Nitric Acid |

SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution: 500.0000{m!

Total Activity:| 1.0355E+05|dpm Final Activity Concentration:| 1.0355E+02|dpmiml
Final Voiume: 1000.00]ml

This activity concentration is based on thie original
NOTES: reference date listed above. All actlvities are
corrected to the date and time of analysis by the
laboratory data processing software.

Expiration Date:{ January 13, 2006 {

Recertified By m(\ . Date:  1/13/2005 12:19
C—
\S pate: _] | IS’/ 05~

Date:

Verified & Approved By (}

QC Approval d—)ﬂ“’/ ¢
~




QA/ QC REVIE\y

RTIFICATE OF CALIBRATI e(,
LPHA STANDARD SOLUTIO ™ ‘g-_'% %\3\‘;\&,

Date {0 Initials M4 3’*
! 2 S \
Radionuclide Th-230 Customer: TMA EB ?‘ \yﬁ
Half Life:  (7.54 1 0.03) x 10"4 years P.O.No.: TT4944 i\
Catalog No.: 7230 Reference Date: November 1 1991  }2.00 PsT.
Source No.: 388-116 Contained Radioactivity: 1.036 4Ci.
Description of Solution
a. Mass of solution: 5.0042
b. Chemical form: Th(NO3)4 in 0.IN HNO3
c. Carrier content: None added
d. Density: 1.0016 ml @ 20°C.
Radioimpurities
See attached technical data sheet
Radioactive Daughters
See attached technical data sheet
Radionuclide Concentration
0.207 pCi/gram.

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: +2.0%
b. Random uncertainty in assay: +0.5%
¢. Random uncertainty in weighing(s): +0.2%
d. Total uncertainty at the 99% confidence level: +2.7%

NIST Traceability
This calibration is implicitly traceable to the National Institute of Standards and Technology.
Notes
1. Nuclear data were taken from "Table of Isotopes”, Seventh Edition, edited by Virginia S. Shirley.
2, IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number of nuclides, based on the blind assay(and later NIST certification) of
Standard Reference Materials. (As in NRC Regulatory Guide 4.15)

—~
QUALITY CONT

ISOTOPE PRODUCTS LABORATORIES
1800 No. Keystone Street.,

Burbank, California 91504

(818) 843 - 7000




E R LiE QUALITY CONTROL PROGRAM

Rev.8; 11/01/03
Title: Radioactive Reference Standards Solutions & Records
EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION RECERTIFICATION

MP 009
CURRENT DATE 1/5/2005 0:00
J‘ SOLUTION REFERENCE #|IPL 388-116 | SOLUTION # Th-1
Principal Radionuclide Half Life, Years Half Life, Days
fﬁh | 7.540E+04 | 2.754E+07|
Radionuclide| “*Thorium Reference Date| 11/1/1991 0:00|
Certified Activity] 1.036E+00|uCi
Certified Concentration nCi per gram

Ampoule /Solution Gross 9.2660{Weight, Grams
Empty Ampoule 4.6218|Weight, Grams
Solution Net 4.6442|Weight, Grams

Total Activity in Ampoule] 1.0360|uCi

Chemical Composition of Standard Solution
[*"Th(NO;), in 0.1N HNO, |

Dilution Instructions: Dilution Solvent Used [0.1N HNO,

Dilute to a volume of 1000.00 milliliters

Certified Total Activity of 1.0360|uCi Which Equals | 2.300E+06|dpm at the date listed above

. . . L This activity concentration is based on the original
And after dilution the activity of this solution is| 2.300E+03{dpm/ml ,eference date listed above. All activities are corrected
to the date and time of analysis by the laboratory data
processing software.

Expiration Date:| January 5, 2006 |

Recertified By N N~ . Date: 1/18/2005 9:42

) 2 pate:_1//% (05—
//4(/%9 QM/\, Date: '

Verified & Approved By O

QC Approval




%E Ccrmiime QUALITY CONTROL PROGRAM

SERVICES MP-009

Rev.8; 11/01/03
Title:

Radioactive Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION RECERTIFICATION

MP-009 Date[ _ 1/5/2005 0.00
Solution Reference #[IPL 388-116 } Solution # Th-1b
Principal Radionuclide Half Life, Years Half Life, Days
‘ %h | 7.540E+04 { 2.754E+07]
Radionuclide of Interest{ * Thorium Reference Date{  11/1/1991 0:00)

Parent Solution Conc.| 230E+03 jdpm/mi

Chemical Composition of Standard Solution
{'Th(NQs), in 0.1N HNO; |

Dilution Instructions: Dilution Solvent Used {0.1N HNQ;

SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution: 10.0000{ m|
Total Activity:| 2.2999E+04]dpm Final Activity Concentration:| 2.2999E+01]dpmyml
Final Volume: 1000.00{ml
This activity concentration is based on the original
NOTES: reference date listed above. All activities are

corrected to the date and time of analysis by the
laboratory data processing software.

Expiration Date:} January 5, 2006 ]

Recertified By R AR Date:  1/18/2005 0:00

~
Verified & Approved By f(m% - k) Date: /.9 / s

;

QC Approval

7

Date: lL/q'/O S




24937 Avenue Tibbitts th |8

.
® |sotope Products o california 91355

Laboratories
Tel 661309:1010
An Eckert & Ziegler Company Fax 661+257-8303

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide:  Th-229 Customer: EBERLINE SERVICES

Half-life: 7340 + 160 years P.O. No.: 00009633

Catalog No.: 7229 Reference Date: 15-Jan-02 12:00 PST

Source No.: 867-54 Contained Radioactivity: 1.013 pCi 37.48 kBg

(Th-229 ouly)

Physical Description:

A. Mass of solution: 5.0147 g in 5 mL flame-sealed ampoule
B. Chemical form: Th(NO3), in 0.1M HNO,

C. Carrier content: 10ug Th/mL

D. Density: 1.0016 g/mL @ 20°C.

Radioimpurities:
None detected (daughters in equilibrium)
Radionuclide Concentration: 0.2020 uCilg, 7474 kBag/g
Method of Calibration:
This source was prepared from a weighed aliquot of solution whose activity in uCi/lg was determined
using gamma ray spectrometry.
Peak energy used for integration: 193.5 keV

Branching ratio used: 0.0441 gammas per decay

Uncertainty of Measurement:

A. Type A (random) uncertainty: t 07%
B. Type B (systematic) uncertainty: + 30%
C. Uncertainty in aliquot weighing: * 00%
D. Total uncertainty at the 99% confidence level: + 31 %

Notes:

- Seereverse side for leak test(s) performed on this source.

- IPL participates in a NIST measurement assurance program to establish and maintain implicit traceability
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference
Materials (As in NRC Regulatory Guide 4.15).

- Nuclear data was taken from IAEA Technical Report Series No. 261.

- This solution has a working life of 5 years.

.
T Y D= Jen-c2
Quality Control Date Signed IPL Ref. No.: 867-54

'

>
- 7

1SO 9001 CERTIFIED
Medical imaging Laboratory Industrial Gauging Laboratory
24937 Avenue Tibbitts  Valencia, California 91355 1800 North Keystone Street  Burbank, California 91504




Y B ERLINE QUALITY CONTROL PROGRAM

ServiceEs MP-009

Rev.8; 1/10/03
Tile: Radioactive Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY S
RADIOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION RECERTIFICATION

MP 008

CURRENT DATE 1/12/2005 0:00

SOLUTION REFERENCE #|IPL 867-54 | SOLUTION# Th-18

| e ———
Principal Radionuclide Half Life, Years Half Life, Days
E%h | 7.340E+03 | 2.681E+06|
Radionuclide]  2°Th Reference Date[  1/15/2002 0:00|
Certified Activity] 1.013E+00]uCi
Certified Concentration pCi per gram

Ampoule /Solution Gross]| 8.7752|Welght, Grams
Empty Ampoule 3.7591|Weight, Grams
Solution Net 5.0161|Weight, Grams

Total Activity in Ampouie| 1.0130|pCi

Chemical Composition of Standard Solution
[PTh(NO,), in 0.1M HNO, ]

Dilution Instructions: Dilution Solvent Used [0.1 M HNO, |

Dilute to a volume of 1000.00 milliliters

Certified Total Activity of___ 1.0130]pCi Which Equals | 2.249E+06]dpm at the date listed above
This acti ntration is based on the original
And after dilution the activity of this solution is[ 2249E+03]dpm/ml  refere o on

reference date listed above. All activities are corrected
to the date and time of analysls by the laboratory data
processing software.

w N

Expiration Date:| January 12, 20%]

Recertified By m‘«ﬁ\N Date: 1/12/2005 7:53
Verified & Approved By 0(& 7 A \—\ Date: ({ & (oS

1 }/ handd .
QC Approval 4 /M/%m Date: YIRRAS

o
s

P {




%EE_ER% sy QUALITY CONTROL PROGRAM

Rev.8; 1/10/03
Title: Radloactive Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION RECERTIFICATION

MP-009 Date[ _ 1/12/2005 0:00
Solution Reference #|IPL 867-54 i Solution # Th-18a
Principal Radionuclide Half Life, Years Half Life, Days
E‘T!h | 7.340E+03 l 2.681E+06|
Radionuclide of Interest]  2°Th Reference Date|  1/15/2002 0:00]

Parent Solution Conc.] 2.25E+03 |dpm/ml

Chemical Composition of Standard Solution
[TH(NO,), in 0.1M HNO, |

Dilution Instructions: Dilution Solvent Used [0.1M HNO,

SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution: 10.0000{m1
Total Activity:} 2.2480E+04|dpm Final Activity Concentration:|  2.2490E+01]|dpm/mI
Final Volume: 1000.00|ml
' This activity concentration is based on the original
NOTES: reference date listed above. All activities are

corrected to the date and time of analysis by the
laboratory data processing software.

Expiration Date:| January 12, 2006

Recertified By N I\\ A N Date:  1/12/2005 7:53

Verified & Approved By : Date: _{/ [ / os—

pate: 1[19[0S

o

QC Approval
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* Pational Institute of Standards & Technology

Certificate

Standard Reference Material 4251C
Barium-133 Radioactivity Standard

This Standard Reference Material (SRM) consists of radioactive barium-133 chloride, non-radioactive barium
chloride, and hydrochloric acid dissolved in 5 mL of distilled water. The solution is contained in a flame-
sealed NIST borosilicate-glass ampoule. The SRM is intended for the calibration of ionization chambers and
solid-state gamma-ray spectrometry systems.

Radiological Hazard

The SRM ampoule contains barium-133 with a total activity of approximately 2.5 MBq. Barium-133 decays
by electron capture and during the decay process X-rays and gamma rays with energies from 4 to 400 keV are
emitted. Most of these photons escape from the SRM ampoule and can represent a radiation hazard.
Approximate unshielded dose rates at several distances (as of the reference time) are given in note [a]*.
Appropriate shielding and/or distance should be used to minimize personnel exposure. The SRM should be
used only by persons qualified to handle radioactive material.

Chemical Hazard

The SRM ampoule contains hydrochloric acid (HCI) with a concentration of 1 mole per liter of water. The
solution is corrosive and represents a health hazard if it comes in contact with eyes or skin. If the ampoule
is to be opened to transfer the solution, the recommended procedure is given on page 2. The ampoule should
be opened only by persons qualified to handle both radioactive material and strong acid solution.

Storage and Handling

The SRM should be stored and used at a temperature between 5 and 65 °C. The solution in an unopened
ampoule should remain stable and homogeneous until at least June 2004.

The ampoule (or any subsequent container) should always be clearly marked as containing radioactive
material. If the ampoule is transported it should be packed, marked, labeled, and shipped in accordance with
the applicable national, international, and carrier regulations. The solution in the ampoule is a dangerous
good (hazardous material) both because of the radioactivity and because of the strong acid.

Preparation
This Standard Reference Material was prepared in the Physics Laboratory, lonizing Radiation Division,
Radioactivity Group, J.M.R. Hutchinson, Group Leader. The overall technical direction and physical
measurements leading to certification were provided by L.L. Lucas of the Radioactivity Group and D.B. Golas,

Nuclear Energy Institute Research Associate.

The support aspects involved in the preparation, certification, and issuance of this SRM were coordinated
through the Standard Reference Materials Program by N.M. Trahey.

Gaithersburg, Maryland 20899 Thomas E. Gills, Chief
October 1994 Standard Reference Materials Program

SRM 4251C, page 1 of 6 *Notes and references are on pages 5 and 6.
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% ESERLINE QUALITY CONTROL PROGRAM
: o QCP-009

Rev.8; 111003
Title: Radioactive Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION RECERTIFICATION

QCP 009-1
CURRENT DATE 11/6/2004 0:00
SOLUTION REFERENCE #[NIST SRM4251C ] SOLUTION # Ba-6
|Princl al Radionuclide Half Life, Years Half Life, Days
Eaarium | 1.048E+01 [ 3.828E+03)
Radionuclide| “Barium Reference Date| 9/1/1993 0:00|

Certified Activity uCi
Certified Concentration| 1.318E+01|uCl per gram

Ampoule /Solution Gross '9.3081|Weight, Grams
Empty Ampoule| 4.2582|Weight, Grams
Solution Net 5.0499|Weight, Grams

Total Activity in Ampoule| 66.5577|uCi

Chemicai Composition of Standard Solution
{*BaCl, in 1M HCI |

Dilution Instructions: Dilution Solvent Used [1IM HCI |

Dilute to a volume of 1000.00 milliliters

Certified Total Activity of 66.5577]|uCi Which Eauals L 1.478E+08|dpm at the date listed above

And after dilution the activity of this solution is[ 1.476E+05]dpm/ml T8 activity concentration is based on the original

reference date listed above. All activities are corrected
to the date and time of analysis by the laboratory data
processing software.

Expiration Date:{ November 6, 2005 |

~—

Diluted By ‘.\r\ M \_\5?[\ Date: 11/6/04

Verified & Approved By .

Date: 11/6/04

QC Approval Date: 11/6/04




%E BerLine | QUALITY CONTROL PROGRAM
B AR mpms

Rev.8; 1110003
Title: Radiocactive Refsrence Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION RECERTIFICATION : i

QCP-009-1-A Date ﬂ/6/2004 0:00
Solution Reference #INIST SRM4251C | Solution # Ba-6a
Principal Radionuclide Half Life, Years Half Life, Days
ffBa ] 1.048E+01 | 3.828E+03]
Radionuclide of Interest Ba Reference Date| 9/1/1993 0:00}

Parent Solution Conc.| 1.48E+05 dpm/ml

Chemical Composition of Standard Solution
[**BaCl; in 1M HCI |

. |Dilution Instructions: Dllution Solvent Used 1M HCI ]

SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution:| 25.0000|ml -
Total Activity:] 3.6950E+06]dpm Final Actlvity Concentration:| 3.6950E+03|dpm/mlI
Final Volume: 1000.00|mi

This activity concentration is based on the original

NOTES: reference date listed above. All activities are
corrected to the date and time of analysis by the
Iaboratory data processing software.

Expiration Date:] November 6, 2005 |

Diluted By \k 1\‘*; AN Date: 11/6/04

C Y
Verified & Approved By v S SN Date: 11/6/04
QC Approval ~ A, Date: 11/6/04

/ \




-
CERTIFICATE OF CALIBRATIOMA/QC REVIEWED

ALPHA STANDARD SOLUTIOY,, 2/8h¢ iy 4]

Radionuclide: Ra-226 Customer: TMA EBERLINE

Half Life: 1600 + 7 years P.O.No.: VH1888

Catalog No.: 7226 Reference Date: February 1 1994 12:00 PST.
Source No.: 453-26 Contained Radioactivity: (Ra-226) 1.001 uCi.

Contained Radioactivity: (Ra-226) 37.0 kBq.
Description of Solution

a. Mass of solution: 5.1864 g (in a 5 ml Flame Sealed Ampoule)

b. Chemical form: Ra(NO3)2in 1 N HNO3

c. Carrier content: None added

d. Density: 1.0318 g/ml @ 20°C.
Radioimpurities None detected(other than daughters)

Radioactive Daughters
Rn-222, Po-218, At-218, Pb-214, Bi-214, Po-214, T1-210, Pb-210, Bi-210, Po-210 and T1-206.

Radionuclide Concentration
(Ra-226) 0.1929 uCilg.
Method of Calibration

Weighed aliquots of the solution were assayed using gamma spectrometry:
Energy peak(s) integrated under: 186 keV.
Branching ratio(s) used: 0.0351 gamma rays per decay.

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: +3.4%

b. Random uncertainty in assay: +3.1%

c. Random uncertainty in weighing(s): +0.2%

d. Total uncertainty at the 99 % confidence level: +4.6%
NIST Traceability

This calibration is implicitly traceable to the National Institute of Standards and Technology.
Leak Test(s)

See reverse side for Leak Test(s) applied to this source.
Notes

1. Nuclear data were taken from "Table of Radioactive Isotopes”, edited by Virginia S. Shirley, 1986.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit traceability for a number of nuclides,
based on the blind assay (and later NIST certification) of Standard Reference Materials (As in NRC Regulatory Guide 4.15).

QUALITY CONTROL

feh. 3, 1994
Date Signed

ISOTOPE PRODUCTS LABORATORIES
1800 North Keystone Street

Burbank, California 91504

(818) 843 - 7000




QUALITY CONTROL PROGRAM

EBERLINE MP 009

TERVIOE

Rev.8; 1101/03
Tltb RndbactiveReﬁemnceShndam Solutions & Records

'EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION RECERTIFICATION

MP 009
_ CURRENT DATE 1/3/2005 0:00
SOLUTION REFERENCE #!IPL 453-26 JL SOLUTION # Ra-5
Principal Radionuclide Half Life, Years Half Life, Days
®Radium | 1.600E+03 [ 5.844E+05|
Radionuclide[ >>Radium Reference Date| 2/1/1994 0:00}
Certified Activity] 1.001E+00|uCl
Certified Concentration uCi per gram
Ampoule /Solution Gross Weight, Grams
Empty Ampoule Weight, Grams
Solution Net Weight, Grams
Total Activity in Ampoule| 1.0010|uCi

Chemical Composition of Standard Solution
PRa(NO,), in 1M HNO, ]

Dilution Instructions: Dilution Solvent Used [1M HNO, |

Dilute to a volume of 1000.00 milliliters

Certified Total Activity of 1.0010 péi Which Equals | 2.2225+06|d pm at the date listed above

. . . , . This activity concentration Is based on the original
And after dilution the activity of this solution |sdpmlml reference date listed above. All activities are corrected
to the date and time of analysis by the laboratory data

processing software.

Expiration Date:| January 3, 2006 |

Diluted By [\m Date: 1/3/2005

Verified & Approved By ﬂ ((%( W Date: 1[&&005 E
. Cxe . .
QC Approval %«% LQQ_M . Date: 1 /2(%5 7(/
{

—



(&)
& Emeryine  QUALITY CONTROL PROGRAM
(~, S E v e E

]
]
Rev.8; 1101/03 l
Title: Radlcactive Reference Standards Solutions & Records !

EBERLINE SERVICES - OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION RECERTIFICATION

MP 009 Date 1/3/2005 0:00
B Solution Reference #{IPL-453-26 1 Solution # Ra-5b
Principal Radionuclide Half Life, Years Half Life, Days
ZRadium | 1.600E+03 { 5.844E+05|
o]
Radionuclide of Interest Radium Reference Date|  2/1/1994 0:00]

Parent Solution Conc.] 2.22E+03 [dpm/mI

Chemical Composition of Standard Solution
[PRa(NOs), in 1M HNO, |

Dilution Instructions: Dilution Solvent Used l1 M HNO,

SECONDARY VOLUMETRIC DILUTION

Vol. Parent Solution: 20.0000jml
Total Activity:| 4.4440E+04|dpm Final Activity Concentration:] 4.4440E+01|dpm/ml
Final Volume: 1000.00]ml This activity concentration is based on the original
reference date listed above. All activities are
corrected to the date and time of analysis by the
NOTES: laboratory data processing software.
Expiration Date:] January 3, 2006 ]
Diluted By ‘\‘\ !\— - TNANL Date:  1/3/2005 0:00
H T
. } 2« Qf
Verified & Approved By Date: 1/3/2005 00

QC Approval / ldcj(q QA Date: ‘Q#gw;’ &l ’




SECTION VI

QUALITY CONTROL SAMPLE RESULTS SUMMARY
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SECTION VII

LABORATORY TECHNICIAN'S NOTES
& RUN LOGS



ISO-U NOTES



Printed: 8/23/2005 1:23 PM

Page 1of 1

Oak Rldge Laboratory Internal Work Order 05-08095
EBERLINE 601 Scarboro Rd.
SERVICES Oak Ridge, TN 37830 Analysi
o ysis Code
Work Order Analysis Notes Voice: 865.481.0683 UUISO
www.eberlineservices.com Run Number 1
Date Dept User Notes
08/23/05 13:23 PREP JBARNARD ALIQUOTED AND ADDED SPIKES AND TRACERS- ADDED HF AND DRIED SAMPLES DOWN UNTIL

NEAR DRY- ADDED MIXED ACIDS AND TOOK SAMPLES TO DRYNESS




Printed: 8/31/2005 2:31 PM Page 1 of 1

Oak Rldge Laboratory Internal Work Order 05-08095
EBERLINE 601 Scarboro Rd.
SERVICES Oak Ridge, TN 37830 Analysi
o ysis Code
Work Order Analysis Notes Voice: 865.481.0683 UUISO
www.eberlineservices.com Run Number 1
Date Dept User Notes
08/23/05 13:23 PREP JBARNARD ALIQUOTED AND ADDED SPIKES AND TRACERS- ADDED HF AND DRIED SAMPLES DOWN UNTIL
NEAR DRY- ADDED MIXED ACIDS AND TOOK SAMPLES TO DRYNESS
08/31/05 14:30 CHEM BNEWTON Used column separation technique to elute Uranium fraction (steps 12.2 to 12.2.7 in AP-005 Rev. 9)




Printed: 9/1/2005 4:59 AM

Page 1 of

1

Ty
*Ae

Oak Ridge Laboratory Internal Work Order

05-08095

CEBERLINE 601 Scarboro Rd.
SERVICES Oak Ridge, TN 37830 Analysis Code
Work Order Analysis Notes Voice: 865.481.0683 ! UU ISO
www.eberlineservices.com Run Number 1

Date Dept User Notes

08/23/05 13:23 PREP JBARNARD ALIQUOTED AND ADDED SPIKES AND TRACERS- ADDED HF AND DRIED SAMPLES DOWN UNTIL
NEAR DRY- ADDED MIXED ACIDS AND TOOK SAMPLES TO DRYNESS

08/31/05 14:30 CHEM BNEWTON Used column separation technique to elute Uranium fraction (steps 12.2 to 12.2.7 in AP-005 Rev. 9)
09/01/05 04:59 CHEM TSMITH Followed steps 12.2.7 to 12.5.5 in AP-005 rev. 9 . ( Precipitated and filtered samples )




Eberline Services

Printed: 9/1/2005 5:04 AM

Oak Ridge Laboratory Page 1 of 1
Internal Work Order
) SERVICES Analysis Code Run
Reagents Used in an Analysis UUISO 1
Reagent Reagent Reagent Analyst Date
ID Name Concentration 1D Recorded
003144P Hydrofluoric Acid Reagent Grade JBARNARD 8/23/2005
003250P Nitric Acid Reagent Grade JBARNARD 8/23/2005
002930P Perchloric Acid Reagent Grade JBARNARD 8/23/2005
000059P Sulfuric Acid Reagent Grade JBARNARD 8/23/2005
003131P Anion Exchange Resin Reagent Grade BNEWTON 8/30/2005
003065D02 Hydrochloric Acid 0.5N BNEWTON 8/31/2005
003306S Hydrochloric Acid 8N BNEWTON 8/31/2005
003279P Hydrochloric Acid Reagent Grade BNEWTON 8/31/2005
003313S HCI - NH4l 8N -0.1M BNEWTON 8/31/2005
003291S HCI - HF 6.5N - 0.04N BNEWTON 8/31/2005
003210S Hydrochloric Acid 6.5N BNEWTON 8/31/2005
003143P Hydrofluoric Acid Reagent Grade TSMITH 9/1/2005
002954s Neodymium Carrier 1 mg/ml TSMITH 9/1/2005
002827P Reagent Alcohol Reagent Grade TSMITH 9/1/2005
002985P Titanous Chloride Reagent Grade TSMITH 9/1/2005
003297S Carbon substrate Solution TSMITH 9/1/2005




Uample _ e
ososiota(d) | Pee | orm  |Zwe-Strw | T B
0T0BUYA(13,6) | Vhed | 0737 | 2we. SCow. T e
0s0b114(13,5) | NPT 0131 | 2He. Stww. uw R e
050 8u2al1-2) DMsws I °47] S He . e (Av PP
osobiedn(1-3) | Cas L foyr  {SHE B | P ]
650909 Gi-1e) | Mizzae /629 242 Dwn Ra b_@_/_#
Doy Pusser (05 ovey | Moww. N PP T
oSobyalie) | CwS O | 2HR Soumw. R - 1

. Os0 Bo924 Li=G) ues | ome | 2re Soe e
MM_ | Ces y 178 2H0 S Wl ]
{Brus 05D BN R (Y oty Co> | (0Y0 2H2 IO A ;;,,.__.—E
oem | QRN 0s0 81248 {1.2) __CaS | 10¥p R o A Ti
e ) B3y 0508 YA gg; CAS 138> 2t S50 Cm/ A M
e Yrkost Dot Rus o L&s oS~ JOum - i Y
) Gfog Oﬁuﬁlaumh Lo Vs 2Vt oiso |28 ww
| Vs 050 & 24 (1%) Cas 095|242, SOm, L g s
o} Goreg 05909n9A {I—W, [ ‘BJ\ Dlam_ ey 2HE. SO LALA S
) g 050 Bossac_-4) Moy s | 2 50~ e 199 o
o -
o -
] _
] B i =
B R _
e -
_,_.____:_'_——/M -
_,____,__—/ -
- _
] _
P S




APy

125

Sambeh CLigr  |{geo Time |Cr-Toms | Aotbigsrs Voor

0soButa(iss) NFr ons_ | SHE. %50 AP !&_

050 Bi11A-(13,5) NET oms  |5He. 3y A. &P

osodina (K1) esows 0us _ |She- 35w Th ’hf 5

= | 0€0B12 A Up-12) | Yorsons 1303 SHR 3Sme A |ME

83105 Dioun Parsiex Lee 0vzy  |* Jome | pNo— €

- RY-cx 040.‘1 PRATIONS A2 | pys2 2.21R oisa [

G 8apoy | 0S0tonalio20)] (ARS Y | 2HR Somiu Ay B

S @ AL-cS gsofrya(1~4) | CAS 0N | 240 Soam e B

o &3ros osogrya(3s) | CAS ol | Rp0 Som Cm -

" @3 lo¥ 050 % 135048 J-4) Qmws |104 HR. RS emis T 0P -

__@3tov 050 B130a(l-ad | Mol |50 3gma | WU FE

Q-0 050 839a- () | Preses | (o1 | Dt 3Smw B (B

G-1ov Darey, P\u.k@( Lol Ovis— [Omin< N R 5

G-fos 05081290C4uf) | Dwsre | 0707 RN SDws | NP el

, 9-1-05 032 0520 1-1) ues 0101 | 200 Sown Th Ja~

| G os o disa(gud) ey j030 12412 Soww, LA )

I G-kos 050 %1295 (1-4,0.9)_ Diesers 1020 |2 SOan | Brafu | B
|




ISO-TH NOTES




Printed: 8/23/2005 1:25 PM

Page 1 of 1

EBERLINE

SERVICES

Oak Ridge Laboratory

601 Scarboro Rd.
Oak Ridge, TN 37830

Internal Work Order

05-08095

! Analysis Code
Work Order Analysis Notes Voice: 863.481.0083 ThiSO
www.eberlineservices.com Run Nurmber 1
Date Dept User Notes
08/23/05 13:25 PREP JBARNARD ALIQUOTED AND ADDED SPIKES AND TRACERS- ADDED HF AND DRIED SAMPLES DOWN UNTIL

NEAR DRY- ADDED MIXED ACIDS AND TOOK SAMPLES TO DRYNESS- PRECIPITATED WITH

POTASSIUM SULFATE AND BA CARRIER- DECANTED SAMPLES AND CENTRIFUGED- ADDED .25M
EDTA TO PRECIP, VORTEXED AND PUT SAMPLES IN A HOT WATER BATH- ADDED 10M KHO AND
TICL3 AND PUT SAMPLES BACK IN THE HOT WATER BATH- VORTEXED AND CENTRIFUGED- ADDED
30MLS OF 8N HNO3 TO THE THORIUM PRECIP, VORTEXED AND SUBMITTED TO SEPARATIONS




Printed: 9/2/2005 7:31 AM Page 1 of 1
Oak Ridge Laboratory Internal Work Order 05_08095
EBERLINE 601 Scarboro Rd.

SErvices Oak Ridge, TN 37830 Analysis Gode ThISO

. Voice: 865.481.0683
Work Order Analysis Notes : .
www.eberlineservices.com Run Number 1
Date Dept User Notes
08/23/05 13:25 PREP JBARNARD ALIQUOTED AND ADDED SPIKES AND TRACERS- ADDED HF AND DRIED SAMPLES DOWN UNTIL

NEAR DRY- ADDED MIXED ACIDS AND TOOK SAMPLES TO DRYNESS- PRECIPITATED WITH
POTASSIUM SULFATE AND BA CARRIER- DECANTED SAMPLES AND CENTRIFUGED- ADDED .25M
EDTA TO PRECIP, VORTEXED AND PUT SAMPLES IN A HOT WATER BATH- ADDED 10M KHO AND
TICL3 AND PUT SAMPLES BACK IN THE HOT WATER BATH- VORTEXED AND CENTRIFUGED- ADDED
30MLS OF 8N HNO3 TO THE THORIUM PRECIP, VORTEXED AND SUBMITTED TO SEPARATIONS

09/02/05 07:31 CHEM BNEWTON Used column separation technique to elute Thorium fraction (steps 12.3 to 12.3.4 in AP-005 Rev. 9)
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Printed: 9/6/2005 5:31 AM Page 1 of 1

Oak Rldge Laboratory Internal Work Order 05-08095
EBERLINE 601 Scarboro Rd.
SERVICES Oak Ridge, TN 37830 Analysi
o lysis Code
Work Order Analysis Notes Voice: 865.481.0683 ThISO
www.eberlineservices.com Run Number 1
Date Dept User Notes
08/23/05 13:25 PREP JBARNARD ALIQUOTED AND ADDED SPIKES AND TRACERS- ADDED HF AND DRIED SAMPLES DOWN UNTIL

NEAR DRY- ADDED MIXED ACIDS AND TOOK SAMPLES TO DRYNESS- PRECIPITATED WITH
POTASSIUM SULFATE AND BA CARRIER- DECANTED SAMPLES AND CENTRIFUGED- ADDED .25M
EDTA TO PRECIP, VORTEXED AND PUT SAMPLES IN A HOT WATER BATH- ADDED 10M KHO AND
TICL3 AND PUT SAMPLES BACK IN THE HOT WATER BATH- VORTEXED AND CENTRIFUGED- ADDED
30MLS OF 8N HNO3 TO THE THORIUM PRECIP, VORTEXED AND SUBMITTED TO SEPARATIONS

09/02/05 07:31 CHEM BNEWTON Used column separation technique to elute Thorium fraction (steps 12.3 to 12.3.4 in AP-005 Rev. 9)

09/06/05 05:31 CHEM TSMITH Followed steps 12.3.4 to 12.5.5 in AP-005 rev. 9 . ( Precipitated and filtered samples )
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Eberline Services

Printed: 9/6/2005 5:40 AM

Oak Ridge Laboratory Page 1 of 1
Internal Work:Order
EBERLINE 05-08095
SERVICES Analysis.Code Run
Reagents Used in an Analysis ThISO 1
Reagent Reagent Reagent Analyst Date
iD Name Concentration iD Recorded
003255D02 Barium Carrier 50 mg/ml JBARNARD 8/23/2005
003272S EDTA 0.25M JBARNARD 8/23/2005
003144P Hydrofluoric Acid Reagent Grade JBARNARD 8/23/2005
003137D07 Nitric Acid 8N JBARNARD 8/23/2005
003250P Nitric Acid Reagent Grade JBARNARD 8/23/2005
002930P Perchloric Acid Reagent Grade JBARNARD 8/23/2005
001365D01 Potassium Hydroxide i0M JBARNARD 8/23/2005
003136P Potassium Sulfate Reagent Grade JBARNARD 8/23/2005
000059P Sulfuric Acid Reagent Grade JBARNARD 8/23/2005
001010P Titanous Chloride Reagent Grade JBARNARD 8/23/2005
003319S Nitric Acid 8N BNEWTON 9/2/2005
003318S Hydrochloric Acid 8N BNEWTON 9/2/2005
003279P Hydrochloric Acid Reagent Grade BNEWTON 9/2/2005
000051D07 Cerium Carrier (Alpha iso) Solution TSMITH 9/6/2005
003143P Hydrofluoric Acid Reagent Grade TSMITH 9/6/2005
002827P " Reagent Alcohol Reagent Grade TSMITH 9/6/2005
003297S Carbon substrate Solution TSMITH 9/6/2005
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RA-226 NOTES



Printed: 8/23/2005 1:26 PM Page 1 of 1
Oak Rldge Laboratory Internal Work Order 05_08095
EBERLINE 601 Scarboro Rd.
SERVICES Oak Ridge, TN 37830 Analysis Code
Work Order Analysis Notes Voice: 865.481.0683 . Ra226
www.eberlineservices.com Run Number 1

Date

Dept

User

Notes

08/23/05 13:26

PREP

JBARNARD

ALIQUOTED AND ADDED SPIKES AND TRACERS- ADDED HF AND DRIED SAMPLES DOWN UNTIL
NEAR DRY- ADDED MIXED ACIDS AND TOOK SAMPLES TO DRYNESS- PH'D SAMPLES TO 2.8-3.0-
PRECIPITATED WITH POTASSIUM SULFATE AND BA AND PB CARRIERS- DECANTED SAMPLES AND
CENTRIFUGED- ADDED .25M EDTA AND PHENOLPTHALINE TO PRECIP, VORTEXED AND PUT
SAMPLES IN A HOT WATER BATH- VORTEXED AND CHECKED PH- PUT SAMPLES BACK IN THE HOT
WATER BATH- VORTEXED AND CENTRIFUGED- TRANSFERRED SUPERNATE INTO CLEAN C-TUBES

AND SUBMITTED TO SEPARATIONS




Printed: 8/30/2005 12:52 PM Page 1 of 1

Oak Ridge Laboratory Internal Work Order 05-08095
EBERLINE 601 Scarboro Rd.
SERVICES Oak Ridge, TN 37830 Analysis Code Razzs

Voice: 865.481.0683

Work Order Analysis Notes

www.eberlineservices.com Run Number 1
Date Dept User Notes
08/23/05 13:26 PREP JBARNARD ALIQUOTED AND ADDED SPIKES AND TRACERS- ADDED HF AND DRIED SAMPLES DOWN UNTIL

NEAR DRY- ADDED MIXED ACIDS AND TOOK SAMPLES TO DRYNESS- PH'D SAMPLES TO 2.8-3.0-
PRECIPITATED WITH POTASSIUM SULFATE AND BA AND PB CARRIERS- DECANTED SAMPLES AND
CENTRIFUGED- ADDED .25M EDTA AND PHENOLPTHALINE TO PRECIP, VORTEXED AND PUT
SAMPLES IN A HOT WATER BATH- VORTEXED AND CHECKED PH- PUT SAMPLES BACK IN THE HOT
WATER BATH- VORTEXED AND CENTRIFUGED- TRANSFERRED SUPERNATE INTO CLEAN C-TUBES
AND SUBMITTED TO SEPARATIONS

08/30/05 12:50 CHEM DJOHNSON Received samples from prep lab in EDTA. Re-precipitated samples with glacial acetic acid and ammonium
sulfate. Filtered samples on tarred filters.Rinsed c-tubes and funnels with diH20 and filtered. Dried and
reweighed sample filters. Some filters were discolored with #3 being brown and its dup #4 being light tan
colored. Submitted samples to the count room.
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Eberline Services

Printed: 8/30/2005 6:15 PM

Oak Ridge Laboratory Page 1 of 1
Internal Work Order
EBERLINE 05-08095
SERVICES Analysis Code Run
Reagents Used in an Analysis Ra226 1
Reagent 4 .~ Reagent Reagent Analyst: Date
1D l Name Concentration | D - Recorded
001772P Ammonium Hydroxide Reagent Grade JBARNARD 8/23/2005
003255D01 Barium Carrier 1 mg/ml JBARNARD 8/23/2005
0032728 EDTA 0.25M JBARNARD 8/23/2005
003144pP Hydrofluoric Acid Reagent Grade JBARNARD 8/23/2005
001848D10 Lead Carrier 40 mg/mi JBARNARD 8/23/2005
003250P Nitric Acid Reagent Grade JBARNARD 8/23/2005
002930P Perchloric Acid Reagent Grade JBARNARD 8/23/2005
0017558 Phenolphthalein Indicator 0.1% JBARNARD 8/23/2005
003136P Potassium Sulfate Reagent Grade JBARNARD 8/23/2005
000059P Sulfuric Acid Reagent Grade JBARNARD 8/23/2005
000868P Acetic Acid Reagent Grade DJOHNSON 8/30/2005
002851D02 Ammonium Sulfate 200 mg/ml DIJOHNSON 8/30/2005
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SECTION VIII

ANALYTICAL DATA (ISOTOPIC URANIUM)
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Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
1-SEP-2005 14:03:10

B R R R R R R R R R XX EE X R R R R R SRR E RS R R R R R R R R R R

Spectral File: ND AMS ARCHIVE C:C_0508095A-UU$01_UU.CNF

*******************************************************************************

BATCH ID: 0508095A-0UU
SAMPLE DATE: 1-SEP-2005 00:00
SAMPLE TITLE: SPIKE
ACQ DATE: 1-SEP-2005 08:12
ELAPSED LIVE TIME: 10202.
TRACER ID: UU-10A
LAMBDA VALUE: 619.
TRACER DPM AT SAMPLE DATE: 12.851
SAMPLE MATRIX: SOIL

ENERGY CAL DATE: 24-AUG-2005 09:58
BKG FILENAME: B_025 26AUGOS5

R R R R R R R R R R R R R X X EEE R R R R R R R R R R AR R R

*

* ok ok * F ¥ F X X ¥ %

*

SAMPLE ID:

ALTIQUOT:

01

1.000E+00 gram

DETECTOR NUMBER:
AVERAGE EFFICIENCY:

RECOVERY:

TRACER FWHM (kev):

ROT TYPE:

CONFIDENCE FACTOCR:
LLD CONSTANT:

EFF CAL DATE:

BKG ELAPSED TIME:

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG $ABN
AREA

U232 5302.5 421.32 0.68 99.8

U-234 4761.5 568.32 0.68 99.8

U-235 4385.5 31.66 0.34 80.9

U-236 4485.2 10.83 0.17 90.1

U-238 4184 .4 527.49 0.51 100.2

B R R L R R R R R R R R XX EE TR R RIS R EE R R R R R AR R R

ACTIVITY

pCi/ gram

5.789E+00

7.808E+00

5.366E-01

1.648E-01

7.216E+00

*** Tracer FWHM > 80.0 Kev * ok
4-2~0>"’
Analyst | Date

/%w QEQLZ/W Qlos

Rev1ewer Date

TPU/ERROR
2-SIGMA

7.427E-01
1.315E+00
2.073E-01
1.039%9E-01

1.227E+00

pC

8.

8.

9.

7.

8

025
20.51%
94.22%
91.89

STANDARD
4.65
2.71

24-AUG-2005 09:58

60003.

MDC
i/ gram

992E-02
992E-02
189E-02
042E-02

.251E-02
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Channel Contents for ND_AMS_ARCHIVE C:C_0508095A-UU%$01_UU
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0000000001010021356101000101281700001000148590000000010000000000000000000
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00020000010210125/421.11110200138300000000112880100000010000000000000000000
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00001000000002124950001200102/41.81.0000000005620000000000000000000000000000
— — —

1000000000101.113668000310000189220000000023240000000000000000000000100000
— - —

0000000111010044972000100000193%40000010114920000001000010000000000000000
— — —
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10202

1

— — — —

10202

1
15:
29
43:
57:
71
85
99

113
127
141
155
169
183
197
211
225
239
253
267
281
295
309
323
337
351
365
379
393
407
421
435
449
463
477
491
505
519
533
547
561
575:
589
603
617
631
645
659
673
687
701
715
729
743
757
71
785
799
813
827
841
855
869
883
897
911
925
939
953
967
981
995
1009
1023




Gross Sample

Detector ID
Live Time:
Batch Id:
Sample Type

: 25

Eberline Services
Oak Ridge Laboratory

Acquisition Start:
Real Time:

0 02:50:02.00
0508095A-0UU

: UU

Pk It Energy

1 0 4157.
2 0 4370
3 0 4491
4 0 4740
5 0 5278

88

.08
.23
.36
.39

Counts Within Peak Regions

Generated:

Area Bkgnd FWHM Channel

528 0 87.
32 0 38.
11 0 24.

569 0111.

422 0 91.

70
07
04
20
89

Background Counts Within Peak Regions

Live Time:

Acquisition Start:
Real Time:

0 16:40:03.00

Pk It Energy

1 0 4134
2 0 4363
3 0 4477.
4 0 4721.
5 0 5258

.99
.32
52
20
.43

241.
310.
349.
430.
609.

Sample Id:
Left

84 191

19 288

45 331

78 385

18 566

Generated:

Area Bkgnd FWHM Channel

0227.
0 22.
0 3
0 99.
0 57.

BN W

59
44

.21

37
70

Net Sample Counts Within Peak Regions

Pk It Energy

1 0 4157
2 0 4370
3 0 4491
4 0 4740
5 0 5278

Flag: "*" = Peak

.88%
.08%*
.23%*
.36%*
.39%*

234

308.
345.

424
602

Area Bkgnd FWHM Channel

527 0 87.
32 0 38
11 0 24.

568 0111.

421 0 91

70

.07

04
20

.89

241

310.
349.
430.
609.

Left

.50 191
00 288

00 331

.50 385
.50 566
Generated:
Left

.84 191
19 288

45 331

78 385

18 566

1-SEP-2005

1-

SEP-2005 14:03:06.60

0 02:50:02.00

0

Pw

88
41
29
80
74

1

U W

Cts/Sec %Err

.18E-02 4.
.14E-03 17.
.08E-03 30.
.58E-02 4.
.14E-02 4.

OWNN IS

08:12:47.01

Fit

1-SEP-2005 14:03:08.22

26-AUG-2005 12:01:12.01
0 16:40:03.00

Pw

88
41
29
80
74

Pw

88
41
29
80
74

[N SISV

Cts/Sec %Err

.00E-05 57.
.33E-05 70.
.67E-05100.
.67E-05 50.
.67E-05 50,

O O O

Fit

1-SEP-2005 14:03:08.56

U1 WUt

Cts/Sec %Err

.17E-02 4.
.10E-03 17.
.06E-03 30.
.57E-02 4.
.13E-02 4.

area was modified by background subtraction

O N JW

Fit




VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses

Sample title

Sample da
Sample ID

by

te

Sample type

Detector name
Elapsed live time:
Energy tolerance

MCAO: [AMSCOUNT] 0000906751
ROIPEAK V1.2, PEAKEFF V2.2,ENBACK V1.6,NID V3.3

SPIKE

1-SEP-2005 00:00:00

01
uu
025

Errors propagated: Yes

Efficiency type
Abundance limit

Post-NID Peak Search Report

It Ener

4157.
4370.
4491
4740
5278.

OO O OO

gy

88%*
08*

.23%*
.36%*

39%*

Area

Average value
75.00

527 87.
32 38.
11 24.

568111.

421 91.

70
07
04
20
89

0 02:50:02.00
100.00 keV

241

430

FWHM Channel

.84
310.
349.
.78
609.

19
45

18

Left

191
288
331
385
566

Acquisition date
Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw 3Err Fit

88 8.
41 35.
29 61.
80 8.
74 9.

W oo

1-SEP-2005 14:03:09

1-SEP-2005 08:12:47
1.0000 gram

0 02:50:02.00 0.0%
8.00
3.00 %

Peak Energy

Nuclides Activity

pCi/gram
U-238 6.80
U-235 0.506
U-236 0.155
U-234 7.36
U232 5.45




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
1-SEP-2005 14:03:23

Khkhkkhhhkhhhhkhhkhhkhhhhhhhhhhhkhhhhhhhh kb hhkhhkh kb hhhkhhhhhhhhhhhhkh bk khdkhhkhhkhkhdhk

Spectral File: ND AMS ARCHIVE R:R 0508095A-UU$02_UU.CNF

Ak kkhkk ko kI hh Ik hk kA h AR T b ARk Rk hhkhhhhk ok khhhkhhkhhkkhhhhhhhhhhkhkhkhdkkhhkhkhhkkhkhdk
*

BATCH ID: 0508095A-UU * SAMPLE ID: 02
SAMPLE DATE: 1-SEP-2005 00:00 * ALIQUOT: 1.000E+00 gram
SAMPLE TITLE: BLANK * DETECTOR NUMBER: 026
ACQ DATE: 1-SEP-2005 08:12 * AVERAGE EFFICIENCY: 19.48%
ELAPSED LIVE TIME: 10206. * RECOVERY: 79.82%
TRACER ID: UU-10A * TRACER FWHM (kev): 74 .93
LAMBDA VALUE: 612. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 12.695 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 24-AUG-2005 09:58 * EFF CAL DATE: 24-AUG-2005 09:58
BKG FILENAME: B 026_26AUGO05 * BKG ELAPSED TIME: 60000.

*
khkkhkdhdhhhhdhhhhhhkhkhkhkhkhkhdhhkhhdhhhhhkhhdhkhkrhdhhdhddhkhhdhhhhhhdhrdhkhhhdrhddhhkhrdrdhrdrirddx

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
U232 5302.5 335.15 0.85 99.8 5.719E+00 7.871E-01 1.194E-01
U-234 4761.5 8.%94 3.06 89.8 1.525E-01 1.230E-01 1.851E-01
U-235 4385.5 2.00 0.00 80.9 4.210E-02 5.989E-02 5.704E-02
U-236 4485.2 2.00 0.00 90.1 3.780E-02 5.377E-02 5.122E-02
U-238 4184.4 3.15 0.85 100.2 5.351E-02 6.967E-02 1.189E-01

khkkhkhkhhkhkhhhhkhkhkdddhkhkhdhdhkhhhhhhdhdhdhhhdhhdhdhhhhhhdhhhhhhhhhdhhdhhhdhhdddhhhdhdhhhddsd
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated:

Detector ID: 26

Live Time: 0 02:50:06.00 Real Time:

Batch Id: 0508095A-UU Sample Id:

Sample Type: UU

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4231.26 4 0 3.26 277.00 204
2 0 4356.10 2 0 84.86 316.50 299
3 0 4503.92 2 0 32.64 363.50 342
4 0 4722.41 12 0 3.26 433.42 394
5 0 5288.96 336 0 74.93 617.32 572

Background Counts Within Peak Regions

Acquisition Start:

Live Time: 0 16:40:00.00 Real Time:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4134.50 5 0205.62 246.50 204
2 0 4362.40 0 0 0.00 318.50 299
3 0 4478.82 0 0 0.00 355.50 342
4 0 4719.55 18 0127.29 432.50 394
5 0 5259.00 5 0 0.00 607.50 572

Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4231.26% 3 0 3.26 277.00 204
2 0 4356.10%* 2 0 84.86 316.50 299
3 0 4503.92* 2 0 32.64 363.50 342
4 0 4722.41* 9 0 3.26 433.42 394
5 0 5288.96%* 335 0 74.93 617.32 572

Acquisition Start:

Generated:

1-SEP-2005 14:03:17.60

1-SEP-2005 08:12:59.01
0 02:50:06.00

02

Pw

86
40
28
78
72

WHR R W

Cts/Sec

. 92E-04
.96E-04
.96E-04
.18E-03
.29E-02

$Err

50.
70.
70.
28.

Uw-J1Jo

Fit

1-SEP-2005 14:03:21.48

26-AUG-2005 12:01:14.01

0 16:40:00
Pw Cts/Sec
86 8.33E-05
40 0.00E+00
28 0.00E+00
78 3.00E-04
72 8.33E-05

Pw

86
40
28
78
72

WooRRFE W

Cts/Sec

.09E-04
.96E-04
.96E-04
.76E-04
.28E-02

Flag: "*" = Peak area was modified by background subtraction

.00

$Err

44,
0.
0.

23.

44 .

N OO O

$Err

64.
70.
70.
39.

5.

[S2Ne) BEN BN )

Fit

1-SEP-2005 14:03:21.82

Fit




VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses by

Sample title

Sample date

Sample ID

Sample type

Detector name
Elapsed live time:
Energy tolerance

MCAOQ : [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

BLANK

1-SEP-2005 00:00:00

02
Uu
026

Errors propagated: Yes

Efficiency type
Abundance limit

Average value

75.00

Post-NID Peak Search Report

It

eNoNoNo R

Energy

4231

4503
4722

.26%
4356.
.92%*
.41*
5288.

10~*

96*

Area

3.26
84.86
32.64

3.26
74 .93

oW

0 02:50:06.00
100.00 keV

277.
316.
.50
433.
.32

363

617

FWHM Channel

00
50

42

Left

204
299
342
394
572

Acquisition date
Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

86129.
40141.
28141.
78 79.
72 10.

O N Pd W

1-SEP-2005 14:03:22

1-SEP-2005 08:12:59
1.0000 gram

0 02:50:06.00 0.0%

8.00
3.00

Peak Energy

Nuclides

U-238
U-235
U-236
U-234
U232

Activity
pCi/gram

4.271E-02
3.360E-02
3.017E-02
0.122
4.56



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
1-SEP-2005 14:03:33

IR SRR S SRS SRR RS R R R R R R R R R R RS R R R R R R R R R SR E RS EEEREEREEEEEEEREEEEEEEEEEREESEERESESEEEE]

Spectral File: ND AMS ARCHIVE S:S 0508095A-UU$03 UU.CNF

IR R RS R R L X R R R R R R R R R R R R R R R EEEEEEREEEEEEREEEREREESEREERX SRS EREREEESEESE.
*

BATCH ID: 0508095A-UU * SAMPLE ID: 03
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.183E+00 gram
SAMPLE TITLE: VPSCR081705SL15 * DETECTOR NUMBER: 027
ACQ DATE: 1-SEP-2005 08:13 * AVERAGE EFFICIENCY: 19.95%
ELAPSED LIVE TIME: 10208. * RECOVERY : 80.81%
TRACER ID: Uu-10A * TRACER FWHM (kev): 74 .71
LAMBDA VALUE: 611. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 12.679 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 24-AUG-2005 09:58 * EFF CAL DATE: 24-AUG-2005 09:58
BKG FILENAME: B 027 26AUGO5 * BKG ELAPSED TIME: 60006.

*
IR RS EE RS EEEEEE S SR RS R EEE SRR REEEEEEEEEEE RS R EREEEEEEESEREEEEEEESEEREEEEEEEEEEEEEEESE]

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG $ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
U232 5302.5 347.00 0.00 99.8 4.830E+00 6.568E-01 3.771E-02
U-234 4761.5 57.49 0.51 99.8 7.999E-01 2.448E-01 8.393E-02
U-235 4385.5 5.66 0.34 80.9 9.715E-02 8.579E-02 9.307E-02
U-236 4485.,2 2.83 0.17 90.1 4.361E-02 5.406E-02 7.132E-02
U-238 4184 .4 58.32 0.68 100.2 8.080E-01 2.462E-01 9.069E-02

hkhkhkhkhkhkhkhkhhkhdkhhkhkhkhkkhkhkdkdkdkhkhhhhkhkhhhkhkhhkhkhhhkhkhhhhhhkhhhhkhkhhkdhkhhkhkhhhkdkdkdkhhdkkhdkdkdddddidkk
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Channel Contents for ND_AMS ARCHIVE S:S _0508095A-UU$03_UU
1
15
29
43:
57

Channel
71
85
99

113
127
141
155
169
183
197
211
225
239
253
267
281
295
309
323
337
351
365
379
393
407
421
435
449
463
477
491
505
519
533
547
561:
575
589
603
617
631
645
659
673
687
701
715
729
743
757
771
785
799
813
827
841
855
869
883
897
911
925
939
953
967
981
995
1009
1023




Gross Sample Counts Within Peak Regions

Detector 1ID: 27
Live Time:
Batch Id:
Sample Type: UU

Pk It Energy
1 0 4154.70
2 0 4349.00
3 0 4483.79
4 0 4726.53
5 0 5274.55

0 02:50:08.00
0508095A-UU

Area

59
6

3
58
347

Eberline Services
Oak Ridge Laboratory

Acquisition Start:
Real Time:

Generated:

Bkgnd FWHM Channel

0134
0 3
0 51.
0 88.
0 74.

.67
.23

72
87
71

Background Counts Within Peak Regions

Live Time:

Pk It Energy
1 0 4135.89
2 0 4362.04
3 0 4477.56
4 0 4719.55
5 0 5257.91

0 16:40:06.00

Area

O WK N D

Acquisition Start:
Real Time:

235.
297.
341.
419.

598

Sample Id:
Left

97 187

83 282

00 325

26 378

.50 557
Generated:

Bkgnd FWHM Channel

0l1le.
0 42.
0 3
0164.
0 O.

37
02

.23

85
00

Net Sample Counts Within Peak Regions

Pk It Energy
1 0 4154.70%*
2 0 43495.00%
3 0 4483.79%
4 0 4726.53*
5 0 5274.55%

Flag: "*" = Peak

Area

58
6

3
57
347

230.
302.
3309.
417.

593

Bkgnd FWHM Channel

0134
0 3
51.

74

0
0 88.
0 .71

.67
.23

72
87

235.
297.
341.
419.

598

Left

00 187

00 282

00 325

00 378

.00 557
Generated:
Left

97 187

83 282

00 325

26 378

.50 557

1-SEP-2005 14:03:29.71

1-SEP-2005 08:13:21.01

0 02:50:08.

03

Pw Cts/Sec

87
41
29
79
73

w oo oL,

.78E-03
.88E-04
.94E-04
.68E-03
.40E-02

00

Fit

1-SEP-2005 14:03:31.41

26-AUG-2005 12:01:17.01
0 16:40:06.00

Pw

87
41
29
79
73

QU R WO

Cts/Sec %Err

.67E~-05
.33E-05

.00E-05
.00E+0OC

50.
70.
.67E-05100.
57.

0.

0
7
0
7
0

Fit

1-SEP-2005 14:03:31.71

Pw

87
41
29
79
73

wourNd o,

Cts/Sec

.71E-03
.54E-04
.77E-04
.63E-03
.40E-02

area was modified by background subtraction

SErr

13.
43.
61.
13.

5.

B woto N

Fit




VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses

Sample title

Sample da
Sample ID
Sample ty

Detector name
Elapsed live time:
Energy tolerance

by

te

pe

MCAO: [AMSCOUNT] 0000906751
ROIPEAK V1.2, PEAKEFF V2.2,ENBACK V1.6,NID V3.3

VPSCR0817058L15

17-AUG-2005 00:00:00 Acquisition date

03
uu
027

Errors propagated: Yes

Efficiency type
Abundance limit

Average value

75.00

Post-NID Peak Search Report

It Energy

4154
4349,
4483
4726.
5274.

oNoNoNoNe]

.70%*

00~

.79%

b3=*
5b*

Area

58134.67
6 3.23
3 51.72
57 88.87
347 74.71

0 02:50:08.00
100.00 keVv

235.
297.
.00
.26
.50

341
419
598

FWHM Channel

97
83

Left

187
282
325
378
557

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half 1life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

87 26.
41 87.
29123.
79 26.
73 10.

~J U1 O O Wb

1-SEP-2005 14:03:32

1-SEP-2005 08:13:21
1.1825 gram

0 02:50:08.00 0.0%
8.00
3.00 %

Peak Energy

Nuclides Activity

pCi/gram
U-238 0.653
U-235 7.851E-02
U-236 3.524E-02
U-234 0.646
U232 3.90



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
1-SEP-2005 14:03:41

Khkkhdhhhkhkhkhdhhhkhhhhhhhhhhkhkhhhhhhhhkhhhkhhhhhhhrhkhkhhhhhhkhdhbhhhrbddhrhdhrhhhhhkhhhhk

Spectral File: ND AMS ARCHIVE S:S 0508095A-UU$04_UU.CNF

*******************************************************************************

BATCH ID: 0508095A-UU
SAMPLE DATE: 17-AUG-2005 00:00
SAMPLE TITLE: VPSCR081705SL15
ACQ DATE: 1-SEP-2005 08:13
ELAPSED LIVE TIME: 10206.
TRACER ID: UU-10A
LAMBDA VALUE: 610.
TRACER DPM AT SAMPLE DATE: 12.673
SAMPLE MATRIX: SOIL

ENERGY CAL DATE: 24-AUG-2005 09:59
BKG FILENAME: B 028 26AUGO5

Khkkkdhhhkhhkhdhhhkhhhhhhhhhhhhhhkhhhhhkhkhrhhhhhhhhhhhhdhhkhkhhhdhhkhkhdkhkrddrhrhrkhdhhrd

*

ko5 oF 3k 5k ¥ ¥ F ¥ 3k %

*

SAMPLE ID:

ALIQUOT:

04

1.140E+00 gram

DETECTOR NUMBER:
AVERAGE EFFICIENCY:

RECOVERY:

TRACER FWHM (kev):

ROI TYPE:

CONFIDENCE FACTOR:
LLD CONSTANT:

EFF CAL DATE:

BKG ELAPSED TIME:

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG $ABN
AREA

U232 5302.5 310.66 0.34 99.8

U-234 4761.5 68.32 0.68 99.8

U-235 4385.5 7.00 0.00 80.9

U-236 4485.2 9.00 0.00 90.1

U-238 4184 .4 48.98 1.02 100.2

Khkhkhkhdhkhkhhhhkhkhkhhhhkhhrrhhhkhhkhkhhhhhhhrhhhrhhhhhhhhhhhhhkhhhhhkhkddhhkhhhrhrdhhkhdhrkk

ACTIVITY

pCi/ gram

5.006E+00
1.100E+00
1.391E-01
1.606E-01

7.855E-01

*** Tracer FWHM > 80.0 Kev %k k
9109~
Analysit C) Date

i ﬂ/cw@ 4/1los

Rev1eweréy Date

TPU/ERROR
2-SIGMA

7.053E-01
3.188E-01
1.074E-01
1.100E-01

2.586E-01

028
20.23%
71.42%

109.90
STANDARD
4.65
2.71

24-AUG-2005 09:59

60003.

MDC

pCi/ gram

8

1.

5.

4.

1.

.733E-02

054E-01

385E-02

835E-02

188E-01
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Channel Contents for ND_AMS_ARCHIVE S:S_0508095A-UU$04_UU

Channel

COO0OO0OO0OO0OO0O00OOT~T0O0O00000DOO0O0OOrrOrOO0MMOOOOOT OO~ rMOMNCT 0000000000000 ODO0ODO0O0O00OO0O0O
-

O0O00DO0O0O DO OO0 3OO0~ DO - c—0O0DONMOOOOOOO0OO0OON—TONOOODOOCODO0OO00O000000O0DOOO0OO0O0ODOOOO

COO0OO0OO0OO«~ OO0 00Or e NccrOOT-ONOO—ODOOOMe OO0 —00O0ONTTOMNMOOOOOO0OO0OOO0O0OTT0000D000O00O0DOOO0O0O000O
-

COO0OO0OO0OO0O0O0O0O0O0O0OOMOOOrrOO0OO0O D000 OMOOINONOOTOOONITOMNIO—OOOO~T00000D00000O000DOT0O00O0OO

OO0~ O OO0 ~NOOODODOOODO T —MOOMO—~OO0OO0OO0OO0O"TMMOVUWVTOOOOOODOODODOO0OOTrDO0OO0O0ODOOO0ODOOOO0OO

COO0OO0OO0OO0OO0OO0O—OO0OO0OO0OFTrOrNO~O 0000000 —~ONOOO~TOOOO O INT—O0O00000000O0~T0000DDO0OO0O0O0O0OOO000O0OO0O
-

OO0 O0OO0O0ODO0ODOO0OO~ODr~rNONTFTOO~DOOr OO~ NMOre—00O0O0Orerrr W TOO OO0 0O0O00000000CO0O0O0OO0O0O—000O0

OO0 O0OO 0000000 rrrrOOMe—O0O000000000OTrrmrerrOrODO DO ~MO—rOO0O~000000000000000DDDOO0OD0CO0O0DODOO
—

OO0 O0OO0O0O0DO0ODO0O0DODODr~rrODO0OO0Orr0ODO0O0OO0OONNTOO0OO0O0O0OO0OTTr—~NNOVOOO0O0O00DO0O0O0Drr0O0000O0O0OO0O00O00DO0O0O0OO
-

OO0 OO0 0O0O~0DO00D0OO0O~0D0O0O~NOODOODODOOODOOO~NrOrrOONOrre—NNMNINMNOOOOODODODOOO0OO0OO0O0DDOOO0ODO0CODOOO—0D0O00O0OCOO

COO0OO0OO0OO0O0OO0OO0OO0OOMOr~rOOONNOOODOrOOTrOrOr O c—000O0~0OONOMN—CTOOODOO~000D0000000O0O0O0O0OOODO0OO0OO0O
-

0000000100000000122000011131012300011010331891000000000000000000000000000

OO0 OO0 0000~0OO0O 00000000000~ rrO0000O0OrrrrOrrNNOC000000000000000000O0O0DOO00O0DOOO0O0O
-

10206

COO0OO0OO0O0OO0OO0O—0DO0OO0O0O0O0O0OTTr~rNOODOO~TODO0OOO—ODONTOOOO O~ NTOINOOOOr0DO0O0O0000D0O0O00DO0DOOODO0O0O0O0OO0OO00O0OO0O
-

10206

4l
85
99
113
127
141
155
169
183
197
211
225
239
253
267
281
295
309
323
337
351
365
379
393
407
421
435
449
463
477
491
505
519
533
547
561
575:
589
603
617
631
645
659
673
687
701
715
729
743
757
771
785
799
813
827
841
855
869
883
897
911
925
939
953
967
981
995
1009
1023




Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated:

Detector ID: 28

Live Time: 0 02:50:06.00 Real Time:

Batch Id: 0508095A-UU Sample Id:

Sample Type: UU

Pk It Energy Area Bkgnd FWHM Channel Left
4148.46 50 22.00 242.12 195
4370.85 7 80.77 313.43 291

4728.67 69 0.00 429.57 388

0
0

4468.66 9 0 0.00 345.00 334
0

5261.66 311 0102.90 605.93 569

Ul WD R
oNoNeoNoNol

Background Counts Within Peak Regions Generated:

Acquisition Start:

Live Time: 0 16:40:03.00 Real Time:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4135.54 6 0264.52 238.00 195
2 0 4363.31 0 0 0.00 311.00 291
3 0 4477.94 0 0 0.00 348.00 334
4 0 4720.83 4 0122.77 427.00 388
5 0 5260.38 2 0145.38 605.50 569
Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4148.46%* 49 0 22.00 242.12 195
2 0 4370.85%* 7 0 80.77 313.43 291
3 0 4468.66%* 9 0 0.00 345.00 334
4 0 4728.67%* 68 0 0.00 425.57 388
5 0 b5261.66% 311 0109.90 605.93 569

Acquisition Start:

1-SEP-2005 14:03:37.68

1-SEP-2005 08:13:40.01
0 02:50:06.00

04

Pw

87
41
29
79
74

W oy 0o

Cts/Sec

.90E-03
.86E-04
.82E-04
.76E-03
.05E-02

sBErr

14.
37.
33.
12.

NN o Wwor

Fit

1-SEP-2005 14:03:39.10

26-AUG-2005 12:01:20.01

0 16:40:03
Pw Cts/Sec
87 1.00E-04
41 0.00E+00
29 0.00E+00
79 6.67E-05
74 3.33E-05

.00

$Err

40.
0.
0.

50.

70.

~J O OO

Fit

1-SEP-2005 14:03:39.39

Pw

87
41
29
79
74

w oy oY

Cts/Sec

.80E-03
.86E-04
.82E-04
.69E-03
.04E-02

Flag: "*" = Peak area was modified by background subtraction

$Err

14.
37.
33.
12.

NN W oo,

Fit



VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses

Sample title

Sample da
Sample ID

by

te

Sample type

Detector name
Elapsed live time:
Energy tolerance

MCAO: [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2 ,ENBACK V1.6,NID V3.3
VPSCR081705SL15
17-AUG-2005 00:00:00 Acquisition date

04
uu
028

Errors propagated: Yes

Efficiency type
Abundance limit

Average value

75.00

Post-NID Peak Search Report

It Energy

4148
4370.
4468.
4728
5261.

oNoNeNoNe]

.46%

85%*
66%*

.67*

66%*

Area

49 22.00
7 80.77

9 0.00
68 0.00
311109.90

0 02:50:06.00
100.00 keVv

242.
313.
345.
429.
605.

FWHM Channel

12
43
00
57
93

Left

195
291
334
388
569

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

87 28.
41 75.
29 66.
79 24.
74 11.

= W30 w0

1-SEP-2005 14:03:40

1-SEP-2005 08:13:40
1.1404 gram

0 02:50:06.00 0.0%
8.00
3.00 %

Peak Energy

Nuclides Activity

pCi/gram
U-238 0.561
U-235 9.934E-02
U-236 0.115
U-234 0.786
U232 3.58



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
1-SEP-2005 14:03:50

R R R R R R R R R 2 22222222 2 R R R R R RS R R R R R R RS

Spectral File:

ND AMS ARCHIVE S:S 0508095A-UUS$05_UU.CNF

*******************************************************************************

BATCH 1ID: 0508095A-UU
SAMPLE DATE: 17-AUG-2005 00:00
SAMPLE TITLE: VPSCR0817058L16
ACQ DATE: 1-SEP-2005 08:14
ELAPSED LIVE TIME: 10208.
TRACER ID: Uu-10A
LAMBDA VALUE: 614.
TRACER DPM AT SAMPLE DATE: 12.746
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 24-AUG-2005 09:59

BKG FILENAME: B_029 26AUGO5

*

F % Ok ¥ X Ok ¥ Ok F F *

*

SAMPLE ID: 05
ALIQUOT: 1.054E+00 gram
DETECTOR NUMBER: 029
AVERAGE EFFICIENCY: 19.81%
RECOVERY: 99.65%
TRACER FWHM (kev): 84.67
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
11D CONSTANT: 2.71
EFF CAL DATE: 24-AUG-2005 09:59
BKG ELAPSED TIME: 60001.

B R e . 2 R R R R R R R R R R R R R 22X X s s R S R RS R R RS R R R R R R R

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG $ABN
AREA

U232 5302.5 427.00 0.00 99.8

U-234 4761.5 96.30 1.70 99.8

U-235 4385.5 3.49 0.51 80.9

U-236 4485.2 -0.17 0.17 90.1

U-238 4184 .4 56.66 0.34 100.2

ACTIVITY TPU/ERROR MDC
pCi/ gram 2-SIGMA pCi/ gram
5.447E+00 6.962E-01 3.455E-02
1.228E+00 3.096E-01 1.119E-01
5.489E-02 6.410E-02 9.488E-02

-2.403E-03 4.818E-03 6.536E-02
7.193E-01 2.185E-01 6.884E-02

R R R R R R R R R R R R R T 2 X 22 A R R R R RS R R R RS RS R R R R AR R

*** Tracer FWHM > 80.0 Kev * kK

‘I‘of

Analyst | Date

0

~

Yilos

Reviewer Date
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0508095A-UU$05_ULU

Channel Contents for ND_AMS_ARCHIVE_S:S

Channel

0000000000000000111000000000133400000000024270000010000000000000000000000
—

0000000000000000212000000000010301000000023170000000000000000000000010000
— —

0000000000000000021000000000004300110001005271000001000000000000000000000
—

0000000010000000071000000000212310000001325050000000000000000000000010000
—

0000010000000001143000000000134431001010027220000000000000000000000000000
-

01000000000000000221010100000022000000000-|51/.».0000000000000000000000000000
—

0000000000000000022000000000030200000000035390000000000000000000000000000
—

0000000000000000113100000000012221000000-|12252010000000000000000000100000
—

0100000000000000000000000000011010000000302/.».73000000000000000000000000000
—

01000000000000020010000000001012200000201100/.».30-|1010000000000000000000000
—

0000000000100000101000000000100521000000033163100000000000000000000000000
-—

0000000000000010022100000000001-|2010000002370/.».000000000000000000000000000
-—

0000100000010000102001000010011210000010113170000000000000000000000000000
—

10208

000000000000020100000010000201220002000-l.122020010000000000000000000000000
-—

10208

7
85
99
13
127
141
155
169
183
197
211
225
239
253
267
281
295
309
323
337
351
365
379
393
407
421
435
449
463
477
491
505
519
533
547
561
575:
589
603
617
631
645
659
673
687
701
715
729
743
757
77
785
799
813
827
841
855
869
883
897
911
925
939
953
967
981
995
1009
1023




Gross Sample

Detector ID
Live Time:
Batch Id:
Sample Type

: 29

Eberline Services
Cak Ridge Laboratory

Acquisition Start:
Real Time:

0 02:50:08.00
0508095A-UU

: UU

Pk It Energy

1 0 4157.
2 0 4363.
3 0 4477,
4 0 4729.
5 0 5272

20
76
52
14
.89

Counts Within Peak Regions

Generated:

Area Bkgnd FWHM Channel

57 0 6
4 0 93.

0 0 0.
S8 0143.
427 0 84.

.21

47
00
40
67

Background Counts Within Peak Regions

Live Time:

Acquisition Start:
Real Time:

0 16:40:01.00

Pk It Energy

1 0 4135
2 0 4362.
3 0 4477
4 0 4720
5 0 5258

.48
S8
.52
.31
.64

250.
316.

353

435.
615.

Sample Id:
Left

44 200

75 296

.50 340
39 393

27 574

Generated:

Area Bkgnd FWHM Channel

10

OO WN
[eNeoNeoNeNe]
O W wWwo o

.37
.00
.22
.22
.00

Net Sample Counts Within Peak Regions

Pk It Energy

1 0 4157
2 0 4363
3 0 4477
4 0 4729
5 0 5272

Flag: "*"

.20%*
.76%*
.52*
.14%*
.89%*

= Peak

243

316.

353
432

610.

Area Bkgnd FWHM Channel

57 0 6
3 0 93.

0 0 0.
96 0143.
427 0 84.

.21

47
00
40
67

250.
316.
353.
435.
615.

Left

.50 200
50 296

.50 340
.50 393
50 574

Generated:
Left

44 200

75 296

50 340

39 393

27 574

1-SEP-2005 14:03:45.50

1-SEP-2005
0 02:50:08.00
05

Pw Cts/Sec %Err
88 5.58E-03 13.2
42 3.92E-04 50.0
28 0.00E+00 0.0
80 9.60E-03 10.1
74 4.18E-02 4.8

08:14:02.01

Fit

1-SEP-2005 14:03:47.59

26-AUG-2005 12:01:22.01
0 16:40:00.00

Pw Cts/Sec %Err

88
42
28
80
74

oORrRr R OW

.33E-05 70.
.00E-05 57.
.67E-05100.
.67E-04 31.
.00E+00 O.

7
7
0
6
0

Fit

1-SEP-2005 14:03:47.88

Pw Cts/Sec %Err

88 5.
42 3.
28-1.
80 9.
74 4.

55E-03 13.
42E-04 57.
67E-05100.
43E-03 10.
18E-02 4.

area was modified by background subtraction

3
S
0
3
8

Fit



VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses

Sample title

Sample da
Sample ID
Sample ty

Detector name
Elapsed live time:
Energy tolerance

by

te

pe

MCAQ: [AMSCOUNT] 0000906781
ROIPEAK V1.2, PEAKEFF V2.2,ENBACK V1.6,NID V3.3
VPSCR081705S8L16
17-AUG-2005 00:00:00 Acquisition date

05
uu
029

Errors propagated: Yes

Efficiency type
Abundance limit

Average value

75.00

Post-NID Peak Search Report

It Ener

4157
4363.
4477.
4729.
5272.

O OO OO0

gy

.20%*

76%
2%
14%*
89%*

Area

57 6.21
3 93.47
0 0.00
96143.40
427 84.67

0 02:50:08.00
100.00 keV

250
316
353
435
615

FWHM Channel

.44
.75
.50
.39
.27

Left

200
296
340
393
574

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

88 26.
42115.
28200.
80 20.
74 9.

OO WV

1-SEP-2005 14:03:49

1-SEP-2005 08:14:02
1.0541 gram

0 02:50:08.00 0.0%

8.00
3.00

[
)

Peak Energy

Nuclides

U-238
U-235
U-236
U-234
U232

Activity
pCi/gram

0.717
5.470E-02
-2.395E-03

1.22

5.43



khkhkkkhkkhkhhhkhhhhkhhhhkhhhhhhhhhhkhhkhhkdhhhhkrhhhhkhhhhkrhhhbrhhhkrkhhkhhhhhhhhdbhhkhkhhkhhdk

ND AMS ARCHIVE S:S 0508095A-UUS$06_UU.CNF

*******************************************************************************

Spectral File:

BATCH 1ID:
SAMPLE DATE:

SAMPLE T

ITLE:

ACQ DATE:
ELAPSED LIVE TIME:
TRACER ID:

LAMBDA VALUE:

TRACER DPM AT SAMPLE DATE:
SAMPLE MATRIX:

ENERGY CAL DATE:
BKG FILENAME:

*******************************************************************************

NUCLIDE ENERGY

U232

U-234

U-235

U-236

U-238

khkhkkkhkhkhhhhkhhdohhhhhhhhhhhohhhhhhhhhhkhhkhhkddhhhkhkhhkhhhkhkrxhhhhkhhhkhkdhhhhhhhbhhkhkdikd

5302.

4761.

4385.

4485.

4184.

2

4

24-AUG-2005 09:59
B 030 26AUGO5

NET

AREA

404

58

2.

-0.

84

.66

.81

83

17

.49

Analystl

J

Y ﬂw@

Reviewer

0

0

0

0508095A-UU
17-AUG-2005 00:00
VPSCR0817058L17
1-SEP-2005 08:14

Eberline Services
ak Ridge Laboratory

ALPHA SPECTROMETRY REPORT

1-SEP-2005 14:03:59

*

SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER:
AVERAGE EFFICIENCY:

9.967E-01

10206. RECOVERY:

Uu-10A TRACER FWHM (kev):
611. ROI TYPE:

12.686 CONFIDENCE FACTOR:
SOIL LLD CONSTANT:

NUCLIDE ACTIVITY SUMMARY

BKG

.34

.19

.17

.17

.51

* % ¥ % ® %X % % X * ¥

*

%ABN ACTIVITY
pCi/ gram
99.8 5.733E+00
99.8 8.329E-01
80.9 4.944E-02
90.1 -2.668E-03
100.2 1.191E+00

Get-q5"

Date

@/1/6s

Date

EFF CAL DATE:
BKG ELAPSED TIME:

TPU/ERROR
2-SIGMA

7.441E-01
2.517E-01
6.125E-02
5.351E-03

3.138E-01

06
gram
030
20.95%
89.73%
53.48

STANDARD

4.65
2.71

24-AUG-2005 09:59

60006.

MDC

pCi/ gram

7.

1.

8.

7.

8

679E-02

102E-01

085E-02

259E-02

.505E-02
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Channel Contents for ND_AMS_ARCHIVE_S:S_0508095A-UU$06 UU

Channel
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Gross Sample Counts Within Peak Regions

Detector ID: 30
Live Time:
Batch Id:
Sample Type: UU

Pk It Energy

1 0 4170.47
2 0 4367.76
3 0 4477.60
4 0 4746.40
5 0 5285.05

0 02:50:06.00
0508095A-UU

Area

85
3

0
60
405

Eberline Services
Oak Ridge Laboratory

Acguisition Start:
Real Time:

Generated:

Bkgnd FWHM Channel

0 62.
0105.

0 O

0 97.
0 53.

22
29
.00
83
48

Background Counts Within Peak Regions

Live Time:

Pk It Energy

1 0 4135.46
2 0 4363.17
3 0 4477.60
4 0 4719.56
5 0 5259.03

0 16:40:06.00

Area

[NOEN B el U8

Acquisition Start:
Real Time:

220.
285.
321.
409.

591

Sample Id:
Left

82 166

00 263

00 307

93 361

.91 546
Generated:

Bkgnd FWHM Channel

OO O OO0
OWwWo o

.00
.00
.00
.19
.00

Net Sample Counts Within Peak Regions

Pk It Energy

1 0 4170.47%*
2 0 4367.76%*
3 0 4477.60%
4 0 4746.40%*
5 0 5285.05%*

Flag: "*" = Peak

Area

84
3

0
59
405

209.

283

321.
401.
583.

Bkgnd FWHM Channel

0 62

0105.
0 O.
0 97.

0 53

.22
29
00
83
.48

220.
285.
321.
409.
591.

Left

50 166
.50 263
00 307
00 361
00 546
Generated:
Left

82 166
00 263
00 307
93 361
91 546

1-SEP-2005 14:03:54.65

1-SEP-2005
0 02:50:06.00
06

Pw Cts/Sec %Err
88 8.33E-03 10.8
42 2.94E-04 57.7
29 0.00E+00 0.0
81 5.88E-03 12.9
75 3.97E-02 5.0

08:14:20.01

Fit

1-SEP-2005 14:03:56.82

26-AUG-2005 12:01:25.01
0 16:40:06.00

Pw Cts/Sec %Err

88
42
29
81
75

WP n

.00E-05 57.
.67E-05100.
.67E-05100.
.17E-04 37.
.33E-05 70.

~J 0O O

Fit

1-SEP-2005 14:03:57.14

Pw Cts/Sec %Err

88 8.
42 2.
29-1.
81 5.
75 3.

28E-03 10.
77E-04 61.
67E-05100.
76E-03 13.
96E-02 5.

area was modified by background subtraction

9
5
0
2
0

Fit




VMS Nuclide Identification Report V3.0 Generated

Configuration
Analyses by
Sample title
Sample date

VPSCR081705SL17

Sample ID : 06

Sample type : UU

Detector name : 030

Elapsed live time: 0 02:50:06.00
Energy tolerance : 100.00 keV
Errors propagated: Yes
Efficiency type : Average value
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel
0 4170.47%* 84 62.22 220.82
0 4367.76%* 3105.29 285.00
0 4477.60%* 0 0.00 321.00
0 4746.40* 59 97.83 409.93
0 5285.05* 405 53.48 591.91

Left

166
263
307
361
546

MCAO : [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

17-AUG-2005 00:00:00 Acquisition date

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

88 21.
42123.
29200.
81 26.
75 9.

Ok OO

1-SEP-2005 08:14:20

1-SEP-2005 14:03:58

0.99670 gram

0 02:50:06.00

8.00
3.00

o

)

Peak Energy

Nuclides

U-238
U-235
U-236
U-234
U232

Activity
pCi/gram

1.07

4.436E-02
-2.394E-03

0.747
5.14



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
1-SEP-2005 14:04:14

B R R R R R R R R R R R R R R R 2 2 Y RS E R E R R R R R R R

Spectral File: ND AMS ARCHIVE S:S 0508095A-UU$07_UU.CNF

kkkkkkkkkkhkkhk kA k kA kI kI Ak hkk kA Ak Ak A kR F Rk A ARk khkhhhkkhkhkdhkhkhkhkhkhhkhkkdkkddkkrhkdxdx

BATCH ID: 0508095A-UU
SAMPLE DATE: 17-AUG-2005 00:00
SAMPLE TITLE: VPSCR081705S8L18
ACQ DATE: 1-SEP-2005 08:14
ELAPSED LIVE TIME: 10204.
TRACER ID: UU-10A
LAMBDA VALUE: 601.
TRACER DPM AT SAMPLE DATE: 12.474
SAMPLE MATRIX: SOIL

ENERGY CAL DATE: 24-AUG-2005 09:59
BKG FILENAME: B 031 26AUGO5

Ahkkhhkhkkhkhkdhhkhkdhhhkhd bk hkdhhk Ak h Ak khd Ak khhkkkdkhhkhkhkdhhkhkdkhhkdhdhkrhdhhkdhddhhddhrdhkxk

*

* %k kX Kk X X o F F *

*

SAMPLE ID:
ALIQUOT:

07

1.029E+00 gram

DETECTOR NUMBER:
AVERAGE EFFICIENCY:

RECOVERY:

TRACER FWHM (kev):

ROI TYPE:

CONFIDENCE FACTOR:
LLD CONSTANT:

EFF CAL DATE:

BKG ELAPSED TIME:

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG $ABN
AREA

U232 5302.5 407.83 0.17 99.8

U-234 4761.5 44.98 1.02 99.8

U-235 4385.5 6.00 0.00 80.9

U-236 4485.2 1.83 0.17 90.1

U-238 4184 .4 66.49 0.51 100.2

Akkhkhkhkhhkhhkhkhhkhhhkhdhkrhkhhkddhkhhhdkhkhk kA xkhd Ak hdhhkkhhdhhhkhkdhdhhhkhhkhdrhkdhkhkrhddhkkdhhkkk

ACTIVITY

pCi/ gram

5.459E+00

6.019E-01

9.904E-02

2.712E-02

8.859E-01

**%* Tracer FWHM > 80.0 Kev * x ok
N
Analysk () Date

O/lr/6s

Reviewer Date

TPU/ERROR
2-SIGMA

7.071E-01
2.022E-01
8.217E-02
4.241E-02

2.542E-01

pC
6

9.

4

6

8.

031
20.31%
94.87%
97.75

STANDARD
4.65
2.71

24-AUG-2005 09:59

60004 .

MDC
i/ gram

.192E-02
912E-02
.474E-02
.859E-02

036E-02
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Channel Contents for ND_AMS ARCHIVE S:S 0508095A-Uu$07_UU
10204

Channel
1
15
29
7
85
99
113
127
141
155
169
183
197
211
225
239
253
267
281
295
309
323
337
351
365
379
393
407
421
435
449
463
477
491
505
519
533
547
561

575:

589
603
617
631
645
659
673
687
701
715
729
743
757
771
785
799
813
827
841
855
869
883
897
911
925
939
953
967
981
995
1009
1023




Gross Sample Counts Within Peak Regions

Detector ID
Live Time:
Batch Id:
Sample Type

: 31

Eberline Services

Oak Ridge Laboratory

Acquisition Start:
Real Time:

0 02:50:04.00
0508095A-UU

: UU

Pk It Energy

1 0 4146
2 0 4340
3 0 4484
4 0 4717.
5 0 5257.

.69
.34
.51

16
14

Area

67
6

2
46
408

Generated:

Bkgnd FWHM Channel

65.

3
15.
60
97.

OO O OO

49

.03

13

.51

75

Background Counts Within Peak Regions

Live Time:

Acguisition Start:
Real Time:

0 16:40:04.00

Pk It Energy

1 0 4135
2 0 4363
3 0 4477.
4 0 4720.
5 0 5260

.32

.28

22
86
.21

Area

P OARFPOW

213.
279.
329.
409.

598

Sample Id:
Left

85 164

67 266

00 312

22 369

.41 561
Generated:

Bkgnd FWHM Channel

0211.
0 ©
0 3
0133.
0 0.

87

.00
.03

17
00

Net Sample Counts Within Peak Regions

Pk It Energy

1 0 4146
2 0 4340
3 0 4484
4 0 4717
5 0 5257

.69%
.34%
.51%*
.16%*
.14%*

Flag: "*" = Peak

Area

66
6

2
45
408

area was

210.
287.

326
410

599.

Bkgnd FWHM Channel

65.

[eNoNeoNoNo]

97.

3.
15.
60.

49
03
13
51
75

213

279.
329.
4009.
598.

Left

00 164

50 266

.50 312
.50 369
50 561

Generated:
Left

.85 164
67 266

00 312

22 369

41 561

1-SEP-2005 14:04:03.63

1-SEP-2005 08:14:39.01
0 02:50:04.00

07
Pw Cts/Sec %Err Fit
93 6.57E-03 12.2
44 5,88E-04 40.8
30 1.96E-04 70.7
84 4.51E-03 14.7
78 4.00E-02 5.0

1-SEP-2005 14:04:11.91

26-AUG-2005 12:01:27.01
0 16:40:04.00

Pw Cts/Sec %Err Fit
93 5.00E-05 57.7
44 0.00E+00 0.0
30 1.67E-05100.0
84 1.00E-04 40.8
78 1.67E-05100.0

1-SEP-2005 14:04:12.22

Pw Cts/Sec %Err Fit
93 6.52E-03 12.3
44 5.88E-04 40.8
30 1.79E-04 77.8
84 4.41E-03 15.1
78 4.00E-02 5.0

modified by background subtraction




VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses by

Sample title VPSCR081705SL18

Sample date 17-AUG-2005 00:00:00 Acquisition date
Sample ID 07 Sample quantity
Sample type Uuu Sample geometry
Detector name : 031 Detector geometry:
Elapsed live time: 0 02:50:04.00 Elapsed real time:
Energy tolerance 100.00 keVv Half life ratio
Errors propagated: Yes Systematic Error
Efficiency type Average value Efficiencies at
Abundance limit 75.00

MCAOQ : [AMSCOUNT] 0000906751

1-SEP-2005 14:04:13

ROIPEAK V1.2, PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Post-NID Peak Search Report

It Energy

4146.
4340.
44384 .
4717.
5257

oNeoNoNeoNe]

69%
34%
51%*
lex*

.14+

Area FWHM Channel Left Pw %Err Fit

66 65.49 213.85 164 93 24.
6 3.03 279.67 266 44 81.
2 15.13 329.00 312 30155.
45 60.51 409.22 369 84 30.
408 97.75 598.41 561 78 9.

W NJOO

1-SEP-2005 08:14:39
1.0292 gram

0 02:50:04.00 0.0%
8.00
3.00 %

Peak Energy

Nuclides Activity

pCi/gram
U-238 0.840
U-235 9.397E-02
U-236 2.573E-02
U-234 0.571

U232 5.18




kkkkhhkhkhhhkhkhk kA hhkkhhhh A Ak kA khh kAR hhhkkhhhhhhdhhhhdhdhhkhddhhhhddrhhhhhhdrhrdrk

Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT

1-SEP-2005 14:04:24

Spectral File: ND AMS ARCHIVE S:S 0508095A-UU$08_UU.CNF

B R N L R X 2 3 XTSI RS RS RS2 RS R R R R AR RS

BATCH ID:
SAMPLE DATE:
SAMPLE TITLE:
ACQ DATE:
ELAPSED LIVE TIME:
TRACER ID:

LAMBDA VALUE:
TRACER
SAMPLE MATRIX:
ENERGY CAL DATE:
BKG FILENAME:

kkkhhhkkhkhh bk khhhkhhkh kA A Ak h ARk Ak khh Rk hhhkkhhhkhhhhdhhhdhdhhkhkddhhrddhrhhrhkddrrxk

NUCLIDE ENERGY NET
AREA
U232 5302.5 370.49
U-234 4761.5 60.66
U-235 4385.5 2.49
U-236 4485.2 1.83
U-238 4184 .4 61.83

Ak kkr Ak kkkkhd ok kkh Ak h kA k kA Ak kA khh kR hhhhkhhhhkhkhhhdhhkhkkhhhhhdhhdrrkhddrrdk

**x%x Tracer FWHM > 80.0 Kev

Analyst |

Y

Do (retins
Reviewer éﬁ) ﬂ 0

0508095A-UU
17-AUG-2005 00:00
VPSCR0817058L19
1-SEP-2005 08:15

DPM AT SAMPLE DATE:

24-AUG-2005 09:59
B 032 26AUGO5

0

0.

*

SAMPLE ID:
ALIQUOT:

1.050E+00
DETECTOR NUMBER:
AVERAGE EFFICIENCY:

(kev) :

10207. RECOVERY :

UU-10A TRACER FWHM
610. ROI TYPE:

12.657 CONFIDENCE FACTOR:
SOIL LLD CONSTANT:

% % ¥ ¥ ¥ ¥ O F ¥ ¥ F

*

NUCLIDE ACTIVITY SUMMARY

BKG $ABN ACTIVITY
pCi/ gram

.51 99.8 5.430E+00

.34 99.8 8.886E-01

.51 80.9 4.499E-02

.17 90.1 2.969E-02

17 100.2 9.019E-01

* %k %k

Q)
Date

QU los

Date

EFF CAL DATE:
BKG ELAPSED TIME:

TPU/ERROR
2-SIGMA

7.242E-01
2.651E-01
6.386E-02
4.644E-02

2.669E-01

pC

8.

7.

1.

7.

6.

08
gram
032
19.42%
88.83%
91.15
STANDARD
4.65
2.71

24-AUG-2005 09:59

60001.

MDC
i/ gram

836E-02
943E-02
090E-01
510E-02

751E-02



{(AB¥) ABaauz

0059 0009 00SS 000§ 00St 00SE
T T r B KR
S SR B | O | K S AP 5
: 0
. m]
. .
. 3
. ct
) ) ) ) . 0
P R EURPRNRURRR PR | I/ I TR T ... .....doT
e e e AT | R [ P e 4 5T
PO-305t88 'T— : Penp ABu4aul nn :adA)] a1dwes D0'20:0G5:20 0 ¢ SWILl S8ATT
D0+39.8%7°'E : 2dols ABusul g0 ! 0dI =21dwes D0'2Z0:05:20 0 @ 8SWT] Tesy

CO+36FECLF'C 1398440 ABJAOUI  00:00 S00Z2-ONY-LT :8WT)] 3Tdweg :5T:80 S00Z-d35-T (8WTLl 34E35
6T15502T80405dA 18T3TL STdwes

ZE0 ¢ ST3Tl

T 4NI'NNT80$NN-YS60280S0°S[S IATIHIYY "dSN1Y "BHAIEY] 007640 whnua3oadg




-UuU$08_uu

Channel Contents for ND_AMS ARCHIVE_S:S_0508095A

Channel
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0000000000000101200001100000021000000023/471600000000000000000000001000000
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0000000000001014100000000020230001000010587800000000000000000000000000000

0010000000000022000010000001011000000001394100100000000000000000000000000
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0000000000000003200000000000001000000000267700000010000000000000000000000

0000000000000010501000000010001000000000258900000100000100000000000000000

0000000000000021300000000001014000000001352101000000000000000000000000000
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated:

Detector ID: 32

Live Time: 0 02:50:07.00 Real Time:
Batch Id: 0508095A-UU Sample Id:
Sample Type: UU
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4154.08 62 0 58.48 2189.02 169
2 0 43591.03 3 0 53.53 296.67 267
3 0 4448.16 2 0 25.19 315.50 311
4 0 4736.43 61 0102.79 411.21 366
5 0 5276.06 371 0 91.15 583.56 551
Background Counts Within Peak Regions Generated:
Acquisition Start:
Live Time: 0 16:40:01.00 Real Time:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4135.62 1 0 3.15 213.00 169
2 0 4363.18 3 0 40.93 287.50 267
3 0 4476.93 1 0 3.15 325.00 311
4 0 4720.82 2 0 9.45 406.00 366
5 0 5259.80 3 0107.06 588.00 551
Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4154.08%* 62 0 58.48 218.02 169
2 0 4391.03%* 2 0 53.53 286.67 267
3 0 4448.16%* 2 0 25.18 315.50 311
4 0 4736.43%* 61 0102.79 411.21 366
5 0 5276.06% 370 0 91.15 ©593.56 551

Acquisition Start:

1-SEP-2005 14:04:18.45

1-SEP-2005 08:15:00.01
0 02:50:07.00

08

Pw

89
42
29
81
75

WUtk NGO

Cts/Sec

.07E-03
.94E-04
.96E-04
.98E-03
.63E-02

$Err

12.
57.
70.
12.

N o033

Fit

1-SEP-2005 14:04:22.31

26-AUG-2005 12:01:30.01
0 16:40:01.00

Pw

89
42
29
81
75

NAwrE Ul

Cts/Sec %Err

.67E-05100.
57.
.67E-05100.
70.
57.

.00E-05

.33E-05
.00E-05

~NJOJO

Fit

1-SEP-2005 14:04:22.64

Pw

89
42
29
81
75

WUk MO

Cts/Sec

.06E-03
.44E-04
.79E-04
.94E-03
.63E-02

Flag: "*" = Peak area was modified by background subtraction

Fit



VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses

Sample title

Sample da
Sample ID
Sample ty

Detector name
Elapsed live time:
Energy tolerance

by

te

pe

MCAO : [AMSCOUNT] 00009067$1
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
VPSCR081705S8L19
17-AUG-2005 00:00:00 Acqguisition date

08
UU
032

Errors propagated: Yes

Efficiency type
Abundance limit

Average value

75.00

Post-NID Peak Search Report

It Ener
0 4154
0 4391.
0 444s
0 4736.
0 5276

gy

.08%*

03*

.16%*

43 %

.06%

Area

62 58.48
2 53.53
2 25.19
61102.79
370 91.15

0 02:50:07.00
100.00 keVv

219.
296.
315.
.21
.56

411
593

FWHM Channel

02
67
50

Left

169
267
311
366
551

Sample guantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw $%Err Fit

89 25.
42141.
29155.
81 25.
75 10.

w00 J U

1-SEP-2005 14:04:23

1-SEP-2005 08:15:00
1.0500 gram

|
0 02:50:07.00 0.0%
|

8.00
3.00 %

Peak Energy

Nuclides

U-238
U-235
U-236
U-234
U232

Activity
pCi/gram

oONWO

.801
.997E-02
.638E-02
.789
4.82




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT

LR RS EEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRS SRR EE SRR

1-SEP-2005 14:04:36

Spectral File: ND_AMS ARCHIVE S:S 0508095A-UU$09 UU.CNF

LRSS E RS EEEEEEEEEEEEEEEERE S S SRS EREEEREEEEEEEEEEEESEEERESREREREEEREEEEEEESESEEESEEEESE

ENERGY CAL DATE:

24-AUG-2005 04:24

*

EFF CAL DATE:

1.160E+00

(kev) :

BATCH ID: 0508095A-UU * SAMPLE ID:
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT:
SAMPLE TITLE: VPSCR0817055L20 * DETECTOR NUMBER:
ACQ DATE: 1-SEP-2005 10:26 * AVERAGE EFFICIENCY:
ELAPSED LIVE TIME: 10205. * RECOVERY :
TRACER ID: UU-10A * TRACER FWHM
LAMBDA VALUE: 6l2. * ROI TYPE:
TRACER DPM AT SAMPLE DATE: 12.700 * CONFIDENCE FACTOR:
SAMPLE MATRIX: SOIL * LLD CONSTANT:

*

*

BKG FILENAME:

LR R SRR E SRS TSR SRS R R E SRR EEEE SRR SRS EE R RS EREEEEEEEREEEREEEEREEEEEREEEEEEEEEEEEE]

B 001 _26AUGO05

*

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG $ABN ACTIVITY
AREA pCi/ gram
U232 5302.5 449.49 0.51 99.8 4.,932E+00
U-234 4761.5 75.83 0.17 99.8 8.317E-01
U-235 4385.5 4.49 0.51 80.9 6.075E-02
U-236 4485.2 2.83 0.17 90.1 3.438E-02
U-238 4184 .4 84.81 1.19 100.2 9.262E-01

khkhkhkhhhkhkhhhhkhkhhhhhkkhkkhkhhkhhkhkhkhkhkhkhkhhhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhhkhkhkkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhhhkhkkhkk

**% Tracer FWHM > 80,0 Kev

Analyst) 0

Do (Dot
Reviewer (i) é} é/

* %k

915~
Date

s

Date

BKG ELAPSED TIME:

TPU/ERROR
2-SIGMA

6.210E-01
2.256E-01
6.166E-02
4.258E-02

2.426E-01

pC
6

5.

8

5

8

09
gram
001
21.47%
97.15%
89.02
STANDARD
4,65
2.71

24-AUG-2005 04:24

60005.

MDC
i/ gram

.616E-02
076E-02
.161E~02
.622E-02

.501E-02
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0000000000001014101000000011qlal400010001Id.265000000000000000000000000000000
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0000000000010000100001001013001001000002379400000000000000000000000100000
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0000000000001013300100002001214010000021480700000000000000000000000010100
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0000000000010101110000000010005001000020132/400000000000000000000000000000
—
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—

0508095A-UU$09_UU

00000000002001323000000000001011000001132/43120000000000000000000000000000
—

Channel Contents for ND_AMS_ARCHIVE_S:S

%0000000003010145300000000001112000102113396800000000000000000000000000000
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—
MOO00000000000011/4000000011001010000000033/41300000000000000000000000000000
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—
g
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Gross Sample

Detector ID: 1
Live Time:
Batch Id:

Sample Type: UU

Pk It
1 O
2 0
3 0
4 0
5 0

0 02:50:05.00
0508095A-UU

Energy

4158

4743

5276.

.64
4367.
4454 .
.24

65
92

55

Area

86
5

3
76
450

Eberline Services
Oak Ridge Laboratory

Acquisition Start:
Real Time:

Counts Within Peak Regions

Generated:

Bkgnd FWHM Channel

0123.
0 °1.
0 0.
0134
0 89.

94
91
00

.79

02

Background Counts Within Peak Regions

Live Time:

Pk It

Ul W N

[oNeoNeNeNe

0 16:40:05.00

Energy

4135
4362
4477

4721.
5259.

.61

.26
.30
10
21

Area

[CO N ol R VSR

Acquisition Start:
Real Time:

2109.

288

318.

414

596.

Sample Id:
Left

15 167

.80 266
00 311

.97 367
44 553

Generated:

Bkgnd FWHM Channel

0226.
0 49.
0 3.
0 3.
0150.

70
02
06
06
11

Net Sample Counts Within Peak Regions

Pk It
1 O
2 0
30
4 O
5 0

Flag:

Energy

4158
4367
4454
4743
5276

"*" = Peak

.64%*
.65%
.92%*
.24%
.55%

Area

85
4

3
76
449

211.
287.
325.
407.
590.

Bkgnd FWHM Channel

0123

0 °1.
0 0.
0134.
0 89.

.94

o1
00
79
02

219.

288

318.
414.
596.

Left

50 167

00 266

50 311

50 367

50 553

Generated:
Left

15 167

.80 266
00 311

97 367

44 553

1-SEP-2005 14:04:28.43

1-SEP-2005 10:26:44.01
0 02:50:05.00

09

Pw

90
43
30
82
76

I N

Cts/Sec

.43E-03
.90E-04
.94E-04
.45E-03
.41E-02

$Err

10.
44.
57.
11.

ENENG) BEN RN e o]

Fit

1-SEP-2005 14:04:33.88

26-AUG-2005 13:00:10.01
0 16:40:05.00

Pw

90
43
30
82
76

Uk P OR

Cts/Sec %Err

.17E-04
.00E-05

.00E-05

37.
57.
.67E-05100.
.67E-05100.
57.

NN O OoOdW

Fit

1-SEP-2005 14:04:34.42

Pw

90
43
30
82
76

I

Cts/Sec

.31E-03
.40E-04
.77E-04
.43E-03
.40E-02

area was modified by background subtraction

%$Err

10.
50.
61.
11.

4.

~J U1 U1 NV

Fit



VMS Nuclide Identification Report V3.0 Generated

1-SEP-2005 14:04:35

1-SEP-2005 10:26:44

0 02:50:05.00 0.0%

Configuration : MCAO: [AMSCOUNT] 0000906751

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
Sample title : VPSCR081705SL20

Sample date : 17-AUG-2005 00:00:00 Acgquisition date

Sample ID : 09 Sample quantity 1.1599 gram
Sample type : UU Sample geometry

Detector name : 001 Detector geometry:

Elapsed live time: 0 02:50:05.00 Elapsed real time:

Energy tolerance : 100.00 keVv Half life ratio 8.00
Errors propagated: Yes Systematic Error 3.00 %
Efficiency type : Average value Efficiencies at Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel
0 4158.64%* 85123.94 219.15
0 4367.65%* 4 91.91 288.80
0 4454.92%* 3 0.00 318.00
0 4743.24%* 76134.79 414.97
0 b5276.55b%* 449 89.02 596.44

Left

167
266
311
367
553

Pw %Err Fit

90 21.
43100.
30123.
82 23.
76 9.

= O O U1 v

Nuclides

U-238
U-235
U-236
U-234
U232

Activity
pCi/gram

0.900
5.902E-02
3.340E-02
0.808
4.79



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
1-SEP-2005 14:04:49

IR R R RS EEEEEEEEEE SRR SRR R R R R R R R R R R SRR R R R R R R R R R EEEE R R ERREREEEESEEERESEEEEESEEEEE S

Spectral File: ND _AMS ARCHIVE S:S_0508095A-UU$10_UU.CNF

R R R R E SRR EEEEEEEEEEEE SRR R EREEREE R R R R R R R SRR R R EEEEREEEE RS EREEEEEEEEEEEESESEEESEEEEEES
*

BATCH ID: 0508095A-UU * SAMPLE ID: 10
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT : 1.009E+00 gram
SAMPLE TITLE: VPSCR081705SL0OA * DETECTOR NUMBER: 002
ACQ DATE: 1-SEP-2005 10:27 * AVERAGE EFFICIENCY: 20.34%
ELAPSED LIVE TIME: 10201. * RECOVERY : 90.84%
TRACER ID: UU-10A * TRACER FWHM (kev): 100.40
LAMBDA VALUE: 596. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 12.364 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 24-AUG-2005 04:24 * EFF CAL DATE: 24-AUG-2005 04:24
BKG FILENAME: B _002_26AUGO05 * BKG ELAPSED TIME: 60002.

*
IR R RS RS EE SR EEEE R EEE SRR S RS EEEEEE R EEE SRR A EE R R R R AR R R RE R EEERE R EEESEREEEEESEERESEEEEEE]

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
U232 5302.5 387.49 0.51 99.8 5.520E+00 7.259E-01 8.587E-02
U-234 4761.5 60.49 0.51 99.8 8.613E-01 2.568E-01 8.587E-02
U-235 4385.5 7.83 0.17 80.9 1.375E-01 1.016E-01 8.128E-02
U-236 4485, 2 1.83 0.17 90.1 2.886E-02 4.514E-02 7.298E-02
U-238 4184 .4 54.32 0.68 100.2 7.701E-01 2.397E-01 9.279E-02

(R AR R R SR AL EEEEESEREEELELSEEEEEEAEEEEEEE S EEEEEE R EEEEEEREEEEEEEREERERESEEEEREEEEEEEEES

*** Tracer FWHM > 80.0 Kev * %k
A1
Analyst Date

~.

[tecples/ A 1/65

Reviewer ﬂ ﬂ ﬂ Date
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Gross

Detector ID: 2

Live Time: 0 02:50:01.00 Real Time:

Batch Id: 0508095A-UU Sample Id:

Sample Type: UU

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4154.92 55 0 19.75 216.75 165
2 0 4379.79 8 0103.95 292.00 265
3 0 4483.85 2 0 21.40 327.00 311
4 0 4736.04 61 0 40.22 412.30 366
5 0 5278.98 388 0100.40 598.25 554

Background Counts Within Peak Regions Generated:

Live Time: 0 16:40:02.00 Real Time:
Pk Tt Energy Area Bkgnd FWHM Channel Left
1 0 4134.69 4 0247.65 210.00 165
2 0 4361.92 1 0 3.06 286.00 265
3 0 4477.91 1 0 3.06 325.00 311
4 0 4720.44 3 0110.07 407.00 366
5 0 5259.44 3 0155.93 591.50 554

Eberline Services
Oak Ridge Laboratory

Sample Counts Within Peak Regions Generated:

Acquisition Start:

Acquisition Start:

1-SEP-2005 14:04:39.95

1-SEP-2005 10:27:05.01
0 02:50:01.00

1

Pw

91
43
29
83
76

0

[SURO2 NN o g

Cts/Sec

.39E-03
.84E-04
.96E-04
.98E-03
.80E-02

Fit

1-SEP-2005 14:04:47.74

26-AUG-2005 13:00:13.01
0 16:40:02.00

Pw

91
43
29
83
76

(2 IO 2 I ol el )

Cts/Sec %Err

.67E-05

.00E-05
.00E-05

50.
.67E-05100.
.67E-05100.
57.
57.

NJO OO

Fit

1-SEP-2005 14:04:48.06

Net Sample Counts Within Peak Regions Generated:

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec
1 0 4154.92%* 54 0 19.75 216.75 165 91 5.32E-03
2 0 4379.79% 8 0103.95 292.00 265 43 7.68E-04
3 0 4483.85* 2 0 21.40 327.00 311 29 1.79E-04
4 0 4736.04%* 60 0 40.22 412.30 366 83 5.93E-03
5 0 5278.98%* 387 0100.40 598.25 554 76 3.80E-02

Flag: "*" = Peak area was modified by background subtraction

$Err

13.
36.
77.
12.

5.

w0 N

Fit




VMS Nuclide Identification Report V3.0 Generated

1-SEP-2005 14:04:48

1-SEP-2005 10:27:05

0 02:50:01.00 0.0%

Configuration : MCAOQ: [AMSCOUNT] 0000906751

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
Sample title : VPSCR0O81705SL0OA

Sample date : 17-AUG-2005 00:00:00 Acquisition date

Sample ID : 10 Sample quantity 1.0090 gram
Sample type : UU Sample geometry

Detector name : 002 Detector geometry:

Elapsed live time: 0 02:50:01.00 Elapsed real time:

Energy tolerance : 100.00 keV Half life ratio 8.00
Errors propagated: Yes Systematic Error 3.00 %
Efficiency type : Average value Efficiencies at Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel
0 4154.92% 54 19.75 216.75
0 4379.79% 8103.95 292.00
0 4483.85% 2 21.40 327.00
0 4736.04%* 60 40.22 412.30
0 5278.98%* 387100.40 598.25

Left

165
265
311
366
554

Pw %Err Fit

91 27.
43 72.
29155.
83 25.
76 10.

N ddbd W

Nuclides

U-238
U-235
U-236
U-234
U232

Activity
pCi/gram

.700
.125
.622E-02
.782
5.01

OoONOO




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
1-SEP-2005 14:05:01

B R R R R 2 2 2 S E 2R R SRR RS SRR R RS L EEEEEEEEE S S S S

Spectral File:

ND AMS ARCHIVE S:S 0508095A-UUS$11_UU.CNF

*******************************************************************************

BATCH ID:
SAMPLE DATE:

SAMPLE TITLE:

0508095A-UU
17-AUG-2005 00:00
VPSCR081705SL0OB

*

SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER:

1.014E+00

ACQ DATE: 1-SEP-2005 10:27 AVERAGE EFFICIENCY:
ELAPSED LIVE TIME: 10201. RECOVERY :

TRACER ID: Uu-10A TRACER FWHM (kev):
LAMBDA VALUE: 603. ROI TYPE:

TRACER DPM AT SAMPLE DATE: 12.520 CONFIDENCE FACTOR:
SAMPLE MATRIX: SOIL LLD CONSTANT:

ENERGY CAL DATE:
BKG FILENAME:

R R R R R R R R R R R R R R 2 22222223 R R REE R RSS2 22 R R R AR R EEEEEEEEEEE

24-AUG-2005 04:24
B_003_26AUGO5

NUCLIDE ACTIVITY SUMMARY

* % % X % X X X %k % X

*

EFF CAL DATE:
BKG ELAPSED TIME:

11
gram
003
20.63%
86.01%
92.25

STANDARD

4.65
2.71

24-AUG-2005 04:24

60005.

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
U232 5302.5 376.83 0.17 99.8 5.561E+00 7.370E-01 6.825E-02
U-234 4761.5 66.13 1.87 99.8 9.754E-01 2.842E-01 1.338E-01
U-235 4385.5 3.00 0.00 80.9 5.459E-02 6.356E-02 4 .931E-02
U-236 4485.2 1.66 0.34 90.1 2.712E-02 4 ,.705E-02 8.857E-02
U-238 4184 .4 58.32 0.68 100.2 8.565E-01 2.597E-01 9.612E-02

B R R R R R R R R R R 2 2 2 T2 2 2 R R SRR R RS 2 R RS AR AR EEE SRS A

*** Tracer FWHM > 80.0 Kev * ok k

q-l'u)’

Analyst | () Date

dmﬁw

Yfrfos

Date

RevViewer éé/ (7
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Channel Contents for ND_AMS_ARCHIVE_S:S_0508095A-UU$11_UU
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated:

Detector ID: 3 Acquisition Start:

Live Time: 0 02:50:01.00 Real Time:

Batch Id: 0508095A-UU Sample Id:
Sample Type: UU

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4166.21 59 0158.42 220.07 165
2 -0 4362.83 3 0 36.80 285.67 265
3 0 4474.19 2 0 76.67 323.00 310
4 (0 4735.75 68 0 53.32 411.19 365
5 0 5286.07 377 0 92.25 ©599.16 552

Background Counts Within Peak Regions Generated:

Acquisition Start:

Live Time: 0 16:40:05.00 Real Time:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4135.93 4 0245.34 210.00 165
2 0 4362.33 0 0 0.00 285.50 265
3 0 4477.17 2 0 42.94 324.00 310
4 0 4720.41 11 0116.15 406.00 365
5 0 5258.03 1 0 3.07 589.50 552
Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4166.21% 58 0158.42 220.07 165
2 0 4362.83%* 3 0 36.80 285.67 265
3 0 4474.19* 2 0 76.67 323.00 310
4 (0 4735.75%* 66 0 53.32 411.19 365
5 0 5286.07%* 377 0 92.25 599.16 552

1-SEP-2005 14:04:54.07

1-SEP-2005 10:27:24.01
0 02:50:01.00

11
Pw Cts/Sec %Err Fit
91 5.78E-03 13.0
42 2.94E-04 57.7
29 1.96E-04 70.7
83 6.67E-03 12.1
76 3.70E-02 5.2

1-SEP-2005 14:04:59.02

26-AUG-2005 13:00:16.01
0 16:40:05.00

Pw Cts/Sec %Err Fit
91 6.67E-05 50.0
42 0.00E+00 0.0
29 3.33E-05 70.7
83 1.83E-04 30.2
76 1.67E-05100.0

1-SEP-2005 14:04:59.33

Pw Cts/Sec %Err Fit
91 5.72E-03 13.2
42 2.94E-04 57.7
29 1.63E-04 86.4
83 6.48E-03 12.5
76 3.69E-02 5.2

Flag: "*" = Peak area was modified by background subtraction




VMS Nuclide Identification Report V3.0 Generated

1-SEP-2005 14:05:00

Configuration : MCAO: [AMSCOUNT] 0000906751

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Sample title : VPSCR081705SL0OB

Sample date : 17-AUG-2005 00:00:00 Acquisition date 1-SEP-2005 10:27:24
Sample ID : 11 Sample guantity 1.0142 gram

Sample type : UU Sample geometry

Detector name : 003 Detector geometry:

Elapsed live time: 0 02:50:01.00 Elapsed real time: 0 02:50:01.00 0.0%
Energy tolerance : 100.00 kev Half life ratio 8.00

Errors propagated: Yes Systematic Error 3.00 %
Efficiency type : Average value Efficiencies at Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel
0 4166.21%* 58158.42 220.07
0 4362.83% 3 36.80 285.67
0 4474.19%* 2 76.67 323.00
0 4735.75%* 66 53.32 411.19
0 5286.07%* 377 92.25 599.16

Left

165
265
310
365
552

Pw %Err Fit

91 26.
42115.
29172.
83 25.
76 10.

w o Ul

Nuclides Activity

pCi/gram
U-238 0.737
U-235 4 .695E-02
U-236 2.333E-02
U-234 0.839
U232 4.78




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT

1-SEP-2005 14:05:10

khkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhbhkhhhhkhkhhhhkhhbhkhhhhhhhhkhhkhkdhkhhhhkdhhkhbhhkrhdbhbhbhbhhrhddhhkrdhhhhhx

Spectral File: ND AMS ARCHIVE_ S:S 0508095A-UUS$12_UU.CNF

*****************************;***;*********************************************

BATCH ID: 0508095A-UU
SAMPLE DATE: 17-AUG-2005 00:00
SAMPLE TITLE: VPSCR081705SL0OC
ACQ DATE: 1-SEP-2005 10:27
ELAPSED LIVE TIME: 10202.
TRACER 1ID: ' Uu-10A
LAMBDA VALUE: 608.
TRACER DPM AT SAMPLE DATE: 12.621
SAMPLE MATRIX: SOIL

ENERGY CAL DATE: 24-AUG-2005 04:24
BKG FILENAME: B_005_26AUGOS

AhkkAA Ak hhhhhh kb hhkhhhhhkhkhkhkhkhkhkhhkhkhkhhhkhkhkhkhkhhhhhhkhhkhkhkhkhkhdhdhdhhkhhhhhhhhhhhhkhkhhhkhhhhx

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN
AREA

U232 5302.5 423.00 0.00 99.8

U-234 4761.5 51.66 0.34 99.8

U-235 4385.5 0.49 0.51 80.9

U-236 4485.2 0.49 0.51 90.1

U-238 4184 .4 63.49 0.51 100.2

hhkkhkkhhhrhkhkhkhk Ak Ak kA Ak hkhrkh kbbb hkhhhrkhhhrhhhhhhhhhhkhhkhhhrhohkhhkkhhbdhrhkhhkrhbdrkkkd

*

% % % O % % X X X F

*

5.

6.

7.

6

7.

*** Tracer FWHM > 80.0 Kev * ok ok
9145~
- Analystl C] Date

Yrlos

Reviewer Date

SAMPLE ID:
ALIQUOT:

1.085E+00

DETECTOR NUMBER:
AVERAGE EFFICIENCY:

RECOVERY :

TRACER FWHM (kev) :

ROI TYPE:

CONFIDENCE FACTOR:
LILD CONSTANT:

EFF CAL DATE:

BKG ELAPSED TIME:

ACTIVITY
pCi/ gram

240E+00

397E-01

484E-03

.720E-03

829E-01

TPU/ERROR
2-SIGMA

6.711E-01
2.015E-01
3.187E-02
2.862E-02

2.280E-01

12
gram
005
21.20%
93.20%
95.15

STANDARD

4.65
2.71

24-AUG-2005 04:24

60003.

MDC

pCi/ gram

3

6.

9.

8

7.

.356E-02

714E-02

213E-02

.273E-02

437E-02
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Channetl

COO000O0O0O000DOOD " rODOTNOOOLOOOLODOOTNONOODODOr OO IINMMANOODODOODODDODODLODOLODODOOLDOLDODODODODODOOLOOOOO
— R

OO0 00DO0O0DO0DO0O0O0OO0OLODONTODODODOOOODODODONT"TDODODODODRLECErDOONINOMMNOODODOODODODDOLDODODOODOODODODODOOLODOLOOOO
—

OCOO00O0"T0D0000O00DTODrODODO0O0ODODODODDr OO0 CDOMNIOMNINODODOODODODOODOOLODODODODORDOODOODODODODOOOOO

OCO0OO0O0O0O0O0DO0O0ODrerDOR T DD ODOTODONODODODODODODO O MODOVODODODODODODODODODODODODODODOODODODODODODOODODODOOO
—

CO00O00O0D0O0ODODOD DO VOO0 ODOOANOYIMNMNOOODODODODOOLOLOLDOOODLOOLDOOODODODOODOLOOO
-—

COO00O00O0D0O00O0O0DOD D000 rOr - TOOOOODOOOO NN VOOODODOOLODODOODODOLOLDODODOLOLODODOOLODOOOOO

OO0 TOrMNMErO0DO0000O0OLODrOOO - TOODODTODODOrr—OMMOIT OO0 ODODOODODOOOO O
—

OCO0OO0O0O00O0D0DO0DO0ODODODTDTNOODODODODODODOODOODDODr—ODOODDCFODOOO e Yr0OD0DOODODOOODOLODOLDOODODODOLODODODODODODODODOOO
- —

OCOO0O000O0O0OrTODO0DO0DDOOONINCTOODOODOODODCTODO0DOONTCTNODODODODOODODOON—TANIRAINODODODODOODODODODOODODODLODODODODODODODOODODODODOOO
-—

COO00DDO0DO0O0O0TDDOODOT D000 OODOOMrrr OO ODODANNODORCDOODOODODODOODODODODODODODODODOODODODODODODODOOOO
— —

10202

COTO00O0O0O0OO0O0O0O0ODODOMODODODODCTODODODDOODOONODONODODOODOODOODORCARANODODDOLDOODLODODODODODOLOODOLDODODODODOODODODODODOOO
—

10202

15937159371593715937159371593715937159371:..4.937159B7159371593715937159371593
TN NMNOOO NI INVOO AN MINVOOCOANMINVONOCONMIOVOMNODO—MTONMNOO— M IN VO N TINMNOOOCNITNVOOAR—NMINOVDOONO N
T e N ANANNNNNNMMMM MMM TSI TINNINNNINNO VOOV O OVOONMNNMMAMNMMMNMNMNMNOOOOOOOIIrPROROOOONOO

—



Eberline Services

Oak

Gross Sample Counts Within Peak

Detector ID: 5
Live Time:
Batch Id:
Sample Type: UU

Pk It Energy

1 0 4156.96
2 0 4385.84
3 0 4476.89
4 0 4734.05
5 0 5274.26

0 02:50:02.00
0508095A-UU

Area

64
1

1
52
423

Bkgnd

[eNeoNoNeNe

Ridge Laboratory

Regions

Acquisition Start:
Real Time:

Generated:

FWHM Channel

33.18
2.99
2.99

58.24

95.15

Background Counts Within Peak Regions

Live Time:

Pk It Energy

1 0 4135.95
2 0 4362.22
3 0 4478.34
4 0 4720.73
5 0 5258.85

0 16:40:03.00

Area

ONWWwW

Bkgnd

eNeoNeoNeoNe

Acquisition Start:
Real Time:

215

295.
325.
414.
603.

Sample Id:
Left

.17 162
00 264

00 311

13 368

96 560

Generated:

FWHM Channel

59.78
35.87
62.77
0.00
0.00

Net Sample Counts Within Peak Regions

Pk It Energy

1 0 4156.96%*
2 0 4389.84*
3 0 4476.89*
4 0 4734.05*%*
5 0 5274.26%*

Flag: "*" = Peak

Area

63
0

0
52
423

Bkgnd

0
0
0
0
0

208

285.

325

409.

598

FWHM Channel

33.18
2.99
2.99

58.24

95.15

215.
295.
325.
414.

603

Left

.00 162
50 264

.50 311
50 368

.50 560
Generated:
Left

17 162

00 264

00 311

13 368

.96 560

1-SEP-2005 14:05:04.66

1-SEP-2005 10:27:42.01
0 02:50:02.00

12

Pw

93
44
30
84
78

U100 o

Cts/Sec %Err

.27E-03 12.5
.80E-05100.0
.0
9
9

.80E-05100

.10E-03 13.
.15E-02 4.

Fit

1-SEP-2005 14:05:07.59

26-AUG-2005 13:00:19.01
0 16:40:03.00

Pw

93
44
30
84
78

o WU o,

Cts/Sec %Err

.00E-05 57.
.00E-05 57.
.00E-05 57.
.33E-05 70.
.00E+00 O.

[N EEN BEN N |

Fit

1-SEP-2005 14:05:07.88

Pw

93
44
30
84
78

U1 Oy

Cts/Sec %Err

.22E-03 12.6
.80E-05212.8
.8
0
9

.80E-05212

.06E-03 14.
.15E-02 4.

area was modified by background subtraction

Fit




VMS Nuclide Identification Report V3.0 Generated

Configuration
Analyses by
Sample title
Sample date

17

.00

00
13

Sample ID 12

Sample type Uuu

Detector name 005

Elapsed live time: 0 02:50:02.00

Energy tolerance 100.00 kev

Errors propagated: Yes

Efficiency type Average value

Abundance limit 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel
0 4156.96%* 63 33.18 215.
0 43895.84%* 0 2.99 295
0 4476.89% 0 2.99 325.
0 4734.05* 52 58.24 414.
0 5274.26* 423 95.15 603.

96

Left

162
264
311
368
560

MCAOQ: [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
VPSCRO081705SL0OC

17-AUG-2005 00:00:00 Acquisition date

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half 1life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

93 25.
44425,
30425.
84 27.
78 9.

~NOON

1-SEP-2005 14:05:08

1-SEP-2005 10:27:42
1.0849 gram

0 02:50:02.00 0.
8.00
3.00 %

Peak Energy

Nuclides Activity
pCi/gram
U-238 0.730
U-235 6.975E-03
U-236 6.263E-03
U-234 0.596
U232 4.88



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
1-SEP-2005 14:05:20

Kok dh ko kk ok kR ok h ok h ok khk ok k ko kk ko k ok hkk ko ke ok ke ok ok k ok ok kkkk ke ko kkk ok k ok kkkk k ok k ok k ok * ok k% &

Spectral File: ND_AMS ARCHIVE S:S 0508095A-UU$13 UU.CNF

R R R R e Y TS L )
*

BATCH 1ID: 0508095A-UU * SAMPLE ID: 13
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.147E+00 gram
SAMPLE TITLE: VPSCR081705SL0D * DETECTOR NUMBER: 006
ACQ DATE: 1-SEP-2005 10:28 * AVERAGE EFFICIENCY: 20.92%
ELAPSED LIVE TIME: 10204. * RECOVERY : 86.04%
TRACER 1ID: Uuu-10Aa * TRACER FWHM (kev): 111.05
LAMBDA VALUE: 593. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 12.304 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 24-AUG-2005 04:24 * EFF CAL DATE: 24-AUG-2005 04:24
BKG FILENAME: B 006_26AUGOS5 * BKG ELAPSED TIME: 60006.

*
Thhkhkhhhkhkhkhhkhkhkhhkhhhkhkhhhhhhhhhhkhhhhkhhhhhhhhhhhhhhhhhkhkhhkhkhkhdkdkhdhdkhdhdkkkdkddkkkdkdhkddddk

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
U232 5302.5 375.66 0.34 99.8 4 _833E+00 6.412E-01 6.972E-02
U-234 4761.5 54.32 0.68 99.8 6.985E-01 2.177E-01 8.417E-02
U-235 4385.5 2.83 0.17 80.9 4 _489E-02 5.563E-02 7.341E-02
U-236 4485.2 6.66 0.34 90.1 9.486E-02 7.700E-02 7.723E-02
U-238 4184 .4 71.00 0.00 100.2 9.091E-01 2.551E-01 3.470E-02

LERE SR AR SRR AL EREEEEE SRR REREEE XSRS RS REE SRS EREREEEEEREEREEEEREEEESEEREERSEEEEES]

*%% Tracer FWHM > 80.0 Kev %k ok
/ 4 )q
Analyst | Date

@z ; % / s
Rev1ewer Date
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Channel Contents for ND_AMS_ARCHIVE_S:S_0508095A-UU$13_UU

Channel

0000000000001211001000001001022000010010247120000000000000000000000000000
—

00000000010010240000001013000100010000102/46810000000000100000000000000000
-—

00000000000000110000020010100210000000022/45660000000000000000000000000000

0000000001001022000000100000110000010000026600000000000000000000000000000
— —

0000000000001030100000010000121000000212335160000000000000000000000010000
-

0000000000020101000000000011031000002000229480000000000000000000000000000

0000100000000122010000010000022010000101103600001000000000000000000000000
—

0000000001000132100000000000113001000010233600000000000000000000000000000
—

0000000000001021000010000000133000001010325570000000000010000000000000000

0000000100001204000000001000210000000100233980000000000000000000000000100

0100000000000011000000000000202010001000016651000000000000000000000000000
—

0000000001000133000000000000122000000001119931000000000010000000000000000
—

00010000000103300010000000012100100000022/47510000000000000000000000000000
—

10204

1000000000100110000001000001000000021014355920000000000000000000000001000

10204

15937159371593715937159371593715937159371&93715937159371593715937159371593
12/4578912/456891235689023567902346790134678013/4578012/457891245689123568902
111111122222223333333/4/4/4/4/4/4/455555556666666777777778888888999999900

— —




Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated:

Detector ID: 6 Acquisition Start:

Live Time: 0 02:50:04.00 Real Time:

Batch Id: 0508095A-UU Sample Id:

Sample Type: UU

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4150.17 71 0 75.47 203.83 151
2 0 4346.48 3 0 60.57 273.33 257
3 0 4470.79 7 0 2.88 317.57 305
4 0 4736.48 55 0111.77 412.71 364
5 0 5271.67 376 0111.05 606.87 562

Background Counts Within Peak Regions Generated:

Acquisition Start:

Live Time: 0 16:40:06.00 Real Time:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4135.06 0 0 0.00 198.50 151
2 0 4362.43 1 0 2.88 279.00 257
3 0 4477.60 2 0 66.34 320.00 305
4 0 4720.60 4 0106.72 407.00 364
5 0 5258.36 2 0 60.57 602.00 562
Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4150.17%* 71 0 75.47 203.83 151
2 0 4346.48%* 3 0 60.57 273.33 257
3 0 4470.79* 7 0 2.88 317.57 305
4 0 4736.48* 54 0111.77 412.71 364
5 0 5271.67* 376 0111.05 606.87 562

1-SEP-2005 14:05:14.13

1-SEP-2005 10:28:02.01
0 02:50:04.00

13
Pw Cts/Sec %Err Fit
96 6.96E-03 11.9
45 2.94E-04 57.7
31 6.86E-04 37.8
87 5.39E-03 13.5
81 3.68E-02 5.2

1-SEP-2005 14:05:17.57

26-AUG-2005 13:00:21.01
0 16:40:06.00

Pw Cts/Sec %Err Fit
96 0.00E+00 0.0
45 1.67E-05100.0
31 3.33E-05 70.7
87 6.67E-05 50.0
81 3.33E-05 70.7

1-SEP-2005 14:05:17.86

Pw Cts/Sec $%Err Fit
96 6.96E-03 11.9
45 2.77E-04 61.5
31 6.53E-04 39.9
87 5.32E-03 13.7
81 3.68E-02 5.2

Flag: "*" = Peak area was modified by background subtraction




VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses

Sample title

Sample da
Sample ID
Sample ty

Detector name
Elapsed live time:
Energy tolerance

by
te

pe

MCAOQ: [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

VPSCR081705SL0D

17-AUG-2005 00:00:00 Acquisition date

13
uu
006

Errors propagated: Yes

Efficiency type
Abundance limit

Average value

75.00

Post-NID Peak Search Report

It Ener

4150.
4346
4470
4736
5271.

[eNeoNeoNoNe]

gy

17%*

.48%*
.79%
.48%

67%*

Area

71 75.47
3 60.57
7 2.88
54111.77
376111.05

0 02:50:04.00
100.00 keVv

203.
.33

273

317.
.71
606.

412

FWHM Channel

83

57

87

Left

151
257
305
364
562

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

96 23.
45123.
31 79.
87 27.
81 10.

W w oo

1-SEP-2005 14:05:19

1-SEP-2005 10:28:02
1.1468 gram

0 02:50:04.00 0.0
8.00
3.00 %

Peak Energy

Nuclides Activity

pCi/gram
U-238 0.782
U-235 3.863E-02
U-236 8.163E-02
U-234 0.601
U232 4.16




khkhkkkhkhkhkkkkhhhhkkhhkhkhkkhhhhhkhhhhkkhhhhkkhhkhkhhhkhhhhkhhhhkhkkhhhkhhkkhhhkhkkhhkhhhhkhhrkhkkhkhkki*k

ND AMS ARCHIVE S:S 0508095A-UUS$14 UU.CNF

AR A A R I I I I I I I I I I A I s s I ST TSI Y

Spectral File:

BATCH ID:
SAMPLE DATE:

SAMPLE TITLE:

ACQ DATE:
ELAPSED LIVE TIME:
TRACER ID:

LAMBDA VALUE:

TRACER DPM AT SAMPLE DATE:
SAMPLE MATRIX:

ENERGY CAL DATE:
BKG FILENAME:

hkhkkkkkhkhkhhhkhhkhkhkhkhkkhkhkhkhkhhkhhhhhkhhhhhhkhhhhkhkhhkdhkhhhkhkhkhkhkhkhkhkhkhkhkhkkhkhhkhhkhkhdhdhkhhhhhhrhkk

NUCLIDE ENERGY

U232

U-234

U-235

U-236

U-238

hkhkhkkkhkhkhkhkkkhhhhkhhkkhkhkhkhkhhhhkkhhkhkhkhhhhhkhhkhkhhhhhohkhkhhkhhhkhhhhkhkhhhhkhkhkkkdhrhkhdrhkhkrrkhkdx

5302

4761.

4385.

4485.

4184

.5

5

5

2

.4

24-AUG-2005 04:24
B _007_26AUGO05

NET
AREA

430.66

69.83

4.83

3.00

65.15

Analysd

sz/&/

Rev1eWer

0.

0.

0]

0508095A-UU
17-AUG-2005 00:00
VPSCR081705SL0OE
1-SEP-2005 10:28

Eberline Services
ak Ridge Laboratory

ALPHA SPECTROMETRY REPORT

1-SEP-2005 14:05:33

*

SAMPLE ID:
ALIQUOT:

DETECTOR NUMBER:
AVERAGE EFFICIENCY:

1.187E+00

10201. RECOVERY:

UU-10A TRACER FWHM (kev):
609. ROI TYPE:

12.648 CONFIDENCE FACTOR:
SOIL LLD CONSTANT:

NUCLIDE ACTIVITY SUMMARY

BKG

.34

.17

.17

00

85

% ok % % % X ¥ ¥ X

*

$ABN ACTIVITY
pCi/ gram
99.8 4.801E+00
99.8 7.782E-01
80.9 6.640E-02
90.1 3.703E-02
100.2 7.229E-01

ﬁ-ra{’

D

ate

Qlos

Date

EFF CAL DATE:
BKG ELAPSED TIME:

TPU/ERROR

6.

2.

6

4

2.

2-SIGMA

121E-01

181E-01

.241E-02

.310E-02

088E-01

14
gram
007
20.59%
97.52%
79.97

STANDARD

4.65
2.71

24-AUG-2005 04:24

60003.

MDC

pCi/ gram

6.

5.

041E-02

156E-02

.361E-02

.345E-02

.764E-02
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Channel Contents for ND_AMS ARCHIVE S:S_0508095A-UU$14_UU

Channel
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated: 1-SEP-2005 14:05:24.15
Detector ID: 7 Acquisition Start: 1-SEP-2005 10:28:21.01
Live Time: 0 02:50:01.00 Real Time: 0 02:50:01.00
Batch Id: 0508095A-UU Sample Id: 14
Sample Type: UU
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 4149.99 66 0 48.51 186.48 130 103 6.47E-03 12.3
2 0 4371.28 5 0 86.26 270.00 243 48 4.90E-04 44.7
3 0 4470.63 3 0 37.40 307.67 294 33 2.94E-04 57.7
4 0 4730.77 70 0 57.91 406.81 357 93 6.86E-03 12.0
5 -0 5277.05 431 0 79.97 617.52 568 86 4.23E-02 4.8
Background Counts Within Peak Regions Generated: 1-SEP-2005 14:05:31.60
Acquisition Start: 26-AUG-2005 13:00:24.01
Live Time: 0 16:40:03.00 Real Time: 0 16:40:03.00
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 4135.41 5 0196.78 181.00 130 103 8.33E-05 44.7
2 0 4362.04 1 0 2.70 266.50 243 48 1.67E-05100.0
3 0 4476.78 0 0 0.00 310.00 294 33 0.00E+00 0.0
4 0 4720.80 1 0 2.70 403.00 357 93 1.67E-05100.0
5 0 5258.98 2 0 0.00 610.50 568 86 3.33E-05 70.7
Net Sample Counts Within Peak Regions Generated: 1-SEP-2005 14:05:31.91
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 4149.99% 65 0 48.51 186.48 130 103 6.39E-03 12.5
2 0 4371.28% 5 0 86.26 270.00 243 48 4.73E-04 46.4
3 0 4470.63% 3 0 37.40 307.67 294 33 2.94E-04 57.7
4 0 4730.77%* 70 0 57.91 406.81 357 93 6.85E-03 12.0
5 0 5277.05% 431 0 79.97 617.52 568 86 4.22E-02 4.8

Flag: "*" = Peak area was modified by background subtraction




VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses by

Sample title

Sample da
Sample ID

te

Sample type

Detector name
Elapsed live time:
Energy tolerance

MCAO: [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
VPSCR081705SLOE
17-AUG-2005 00:00:00 Acquisition date

14
uu
007

Errors propagated: Yes

Efficiency type
Abundance limit

Pogt-NID Peak Search Report

It Energy

4149.
4371
4470
4730
5277.

oo NeNeNe]

99*

.28%
.63%
LTT*

05*%*

Area

Average value
75.00

65 48

3 37

431 79

.51
5 86.

26

.40
70 57.

91

.97

0 02:50:01.00
100.00 keVv

186.
270.
307.
406.
.52

617

FWHM Channel

48
00
67
81

Left

130
243
294
357
568

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half 1life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

103 25.
48 92.
33115.
93 24.
86 9.

OO U1wo

1-SEP-2005 14:05:32

1-SEP-2005

10:28:21

1.1867 gram

0 02:50:01
8.00
3.00 %

.00 0.0%

Peak Energy

Nuclides

U-238
U-235
U-236
U-234
U232

Activity
pCi/gram

0.705
6.475E-02
3.611E-02
0.759
4.68




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
1-SEP-2005 14:05:43

dkkhkkhk ok kh kR h Rk kIR IR Ik Kk kTR hhhhFhhhhkkhkkhkhhhkkhkhhhhhhhhkhkhkhrhhhhdhhhdhhdhhdhkhx

Spectral File: ND AMS ARCHIVE S:S 0508095A-UU$15_UU.CNF

ok k Kk ok Kk ok Tk ok k kR k kI F I Ik kk ok hkhdkkhdkhkkhkkkkkkk Rk ok kk Rk hkhkhkkkkkkkkkkkhkkhhkdokdk
*

BATCH ID: 0508095A-UU * SAMPLE ID: 15
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.025E+00 gram
SAMPLE TITLE: VPSCR0O81705SLOF * DETECTOR NUMBER: 008
ACQ DATE: 1-SEP-2005 10:28 * AVERAGE EFFICIENCY: 18.47%
ELAPSED LIVE TIME: 10202. * RECOVERY : 101.32%
TRACER ID: UU-10A * TRACER FWHM (kev): 92.47
LAMBDA VALUE: 611. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 12.684 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 24-AUG-2005 04:24 * EFF CAL DATE: 24-AUG-2005 04:24
BKG FILENAME: B_008_26AUGO5 * BKG ELAPSED TIME: 60001.

*
hkkkkhkhkkkkkhkhkkhkkhkhkkhkhkhkhhhkhkhdhkhkhhhhhkhdhhkhkhdhkrhdhhhkhkhdhdhhhhhkhhkdhrhdhhhhhkhhkdhhkhrk

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG  %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
U232 5302.5 402.66 0.34  99.8 5.577E+00 7.256E-01 7.506E-02
U-234  4761.5 55.83 0.17  99.8 7.729E-01 2.366E-01 6.406E-02
U-235  4385.5 3.00 0.00 80.9 5.123E-02 5.964E-02 4.628E-02
U-236  4485.2 0.00 0.00 90.1 0.000E+00 0.000E+00 4.156E-02
U-238  4184.4 49.15 0.85 100.2 6.775E-01 2.194E-01 9.646E-02

hkdkkdkkkhkkhhhkhhkhhhhkhhhkhhrdhhkhhkhdhhhhhkhkkkhkhhhkhrhkddhdhhhhhhhhhhdrdhhhhdhrhhhhkhdkrd

*** Tracer FWHM > 80.0 Kev * %k
b1y
Analyst\ C? Date

, s
Re¥iewer (i/ Vi C/ Date
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Channel Contents for ND AMS ARCHIVE_S:S_0508095A-UU$15_UU
10202

Channel

1

15:
29
43
57
71
85
99
113
127
141
155
169
183
197
211
225
239
253
267
281
295
309
323
337
351
365
379
393
407
421
435
449
463
477
491
505
519
533
547
561

575:
589
603
617
631
645
659
673
687
701
715
729
743
757
77
785
799
813
827
841
855
869
883
897
911
925
939
953
967
981
995
1009
1023




Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated:

Detector ID: 8

Live Time: 0 02:50:02.00 Real Time:
Batch Id: 0508095A-UU Sample Id:
Sample Type: UU
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4166.87 50 0 85.73 157.84 92
2 0 4345.28 3 0 74.28 228.33 210
3 0 4478.07 0 0 0.00 281.00 264
4 0 4736.48 56 0 78.45 384.00 330
5 0 5279.60 403 0 92.47 602.71 550
Background Counts Within Peak Regions Generated:
Acquisition Start:
Live Time: 0 16:40:01.00 Real Time:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4135.56 5 0151.13 145.50 92
2 0 4362.12 0 0 0.00 235.00 210
3 0 4478.07 0 0 0.00 281.00 264
4 0 4720.22 1 0 2.56 377.50 330
5 0 05259.36 2 0 51.23 594.50 550
Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4166.87%* 49 0 85.73 157.84 92
2 0 4345.28%* 3 0 74.28 228.33 210
3 0 4478.07%* 0 0 0.00 281.00 264
4 0 4736.48%* 56 0 78.45 384.00 330
5 0 5279.60%* 403 0 92.47 602.71 550

Acquisition Start:

1-SEP-2005
0 02:50:02.
15
Pw Cts/Sec
108 4.90E-03
51 2.94E-04
35 0.00E+00
96 5.49E-03
90 3.95E-02

1-SEP-2005 14:05:37.41

10:28:40.01

00

%$Err

14.
57.

13.

o
OO I

Fit

1-SEP-2005 14:05:41.46

26-AUG-2005 13:00:27.01

0 16:40:01.00
Pw Cts/Sec %Err
108 8.33E-05 44.7
51 0.00E+00 0.0
35 0.00E+00 0.0
96 1.67E-05100.0
90 3.33E-05 70.7

Fit

1-SEP-2005 14:05:41.76

Pw

108
51
35
96
90

WUTON

Cts/Sec

.82E-03
. 94E-04
.00E+00
.47E-03
.95E-02

Flag: "*" = Peak area was modified by background subtraction

%$Err

14.
57.
0.
13.
5.

[ e BN I

Fit




VMS Nuclide Identification Report V3.0 Generated

Configuration
Analyses by

Sample title VPSCR081705SLOF

Sample date 17-AUG-2005 00:00:00 Acquisition date
Sample ID 15 Sample quantity
Sample type uu Sample geometry
Detector name 008 Detector geometry:
Elapsed live time: 0 02:50:02.00 Elapsed real time:
Energy tolerance 100.00 keVv Half life ratio
Errors propagated: Yes Systematic Error
Efficiency type Average value Efficiencies at
Abundance limit 75.00

Post-NID Peak Search Report

It Energy Area
0 4166.87%* 49
0 4345.28%* 3
0 4478.07* 0
0 4736.48%* 56
0 5279.60%* 403

FWHM Channel

85.
74 .
0.
.45
92.

78

73
28
00

47

157.
228.
281.
384.
602.

84
33
00
00
71

Left

92
210
264
330
550

MCAOQ : [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Pw %Err Fit

108 28.
51115.
35 0.
96 26.
90 10.

O o U ®

1-SEP-2005 14:05:42

1-SEP-2005 10:28:40
1.0245 gram

o\°

0 02:50:02.00 0.0
8.00
3.00 %

Peak Energy

Nuclides Activity
pCi/gram
U-238 0.686
U-235 5.191E-02
U-236 0.000E+00
U-234 0.783
U232 5.65




Eberline Services
Cak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
1-SEP-2005 14:05:55

kkkkkkkkkkkhkkhkhkhkhkkhkhkhkhkkhkhkhhkhkhkkhkkhkhkkhkkhkhkhkhkhhhkhkkhkkhkhkkhkhkhkkkhhkhkhkkhkkhkkkkkkhkkhkhkhkkhkhkhkhkhkhkhkhhhkkx

Spectral File: ND AMS ARCHIVE S:S 0508095A-UU$16 UU.CNF
R R R R L

BATCH ID:
SAMPLE DATE:

0508095A-UU
17-AUG-2005 00:00

SAMPLE TITLE: VPSCR081705S8L0G
ACQ DATE: 1-SEP-2005 10:28
ELAPSED LIVE TIME: 10204.
TRACER ID: Uu-10A
LAMBDA VALUE: 610.

12.663
SOIL
24-AUG-2005 04:24
B 009 26AUGOS

TRACER DPM AT SAMPLE DATE:
SAMPLE MATRIX:
ENERGY CAL DATE:
BKG FILENAME:

*

* ok ok X ok F O * F ¥ F

*

SAMPLE ID: 16
ALTIQUOT: 1.025E+00 gram
DETECTOR NUMBER: 009
AVERAGE EFFICIENCY: 20.48%
RECOVERY : 76.26%
TRACER FWHM (kev): 82.91
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 24-AUG-2005 04:24
BKG ELAPSED TIME: 60001.

khkkkkkhkhkkkhkhkkhhkhkhkhkhkkkhhhkhkkhhhkhkhkhkhkhkhhhkhkhhhkhhhkhkhhhhkhhhkhkhkhkhhhhkhkhhkrkkrhhkkhkhdhrrhhxhkhkhk

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG 3ABN
AREA

U232 5302.5 335.49 0.51 99.8

U-234 4761.5 46.00 0.00 99.8

U-235 4385.5 8.83 0.17 80.9

U-236 4485.2 1.00 0.00 90.1

U-238 4184 .4 43.83 0.17 100.2

ACTIVITY TPU/ERROR MDC
pCi/ gram 2-SIGMA pCi/ gram
5.566E+00 7.651E-01 1.000E-01
7.629E-01 2.538E-01 4 .494E-02
1.806E-01 1.261E-01 9.467E-02
1.837E-02 3.685E-02 4.978E-02
7.237E-01 2.459E-01 7.641E-02

khkhkkkhkhkkhhkhkhkkhkhkhkhkkhkkkhhhhkhkhhkhhkhhhkhkhhkhhhkhkhkkhhkhkhhhhkhkhhkrkhkhkhhhkhkhkkhkkhkkhhhkhkhhhhhkkhhkkhkk

*** Tracer FWHM > 80.0 Kev * k%
1y
Analyst | 0 Date
S~

s

Revieweréj/ C7 Date
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Channel Contents for ND_AMS ARCHIVE S:S_0508095A-UU$16_UU

Channel

00000000001-11.1.1.0000100000000100001000013534400000000000000000000000000000

00000000000211000000000001.02010000000121455600000000000000000000000000000

0000000000001.1.00001100000001020000000005639300000000000000000000000000000
-—

000000000211-0010000000010001100000110002060300000000000000000000000000000
—

00000000000000010001000110021000000001-21441800000000000100000000000011000
-

000000100100101-1.000000000111020000001012368401000000000100000000000000000

00000001.00001.201000010000001300001200200347600000000000000000000000010000
-

0000000000200001000000100010100101010110377510000000000000000000000000000

0000001000000110000010000021100101100302344620000000000000000000000000000

0000000001020110000000000222000000000011197000000000000100000000000000000
-

000000000002100101010000000021-001-01-00010556800000000000000000000000000000

00000002001000011010100011002210000001.1-027581.0000000000000000000000000000

0000000001011010000000001100100001002006483100000000000000000000000000000

~r
o
o
o
-
%000001000001200010000000100200000001-0000655200000000000000000000000000000
o
o
-




Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated: 1-SEP-2005 14:05:48.21
Detector ID: 9 Acquisition Start: 1-SEP-2005 10:28:58.01
Live Time: 0 02:50:04.00 Real Time: O 02:50:04.00
Batch Id: 0508095A-UU Sample Id: 16
Sample Type: UU
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 O 4117.58 44 0128.01 186.39 145 96 4.31E-03 15.1
2 0 4372.37 S 0 98.92 275.56 250 45 8.82E-04 33.3
3 0 4484.51 1 0 2.91 315.00 298 31 9.80E-05100.0
4 0 4710.93 46 0144.68 355.02 356 86 4.51E-03 14.7
5 0 5257.53 336 0 82.91 590.34 552 79 3.29E-02 ©5.5
Background Counts Within Peak Regions Generated: 1-SEP-2005 14:05:53.36 ‘
Acquisition Start: 26-AUG-2005 13:00:29.01 ‘
Live Time: 0 16:40:01.00 Real Time: 0 16:40:01.00
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 4135.11 1 0 2.91 192.50 145 96 1.67E-05100.0
2 0 4362.25 1 0 2.91 272.00 250 .45 1.67E-05100.0
3 0 4478.83 0 0 0.00 313.00 298 31 0.00E+00 0.0
4 0 4720.74 0 0 0.00 398.50 356 86 0.00E+00 0.0
5 0 5259.37 3 0 46.55 591.00 552 79 5.00E-05 57.7
Net Sample Counts Within Peak Regions Generated: 1-SEP-2005 14:05:53.67
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 4117.58%* 44 0128.01 186.39 145 96 4.30E-03 15.1
2 0 4372.37%* 9 0 88.92 275.56 250 45 8.65E-04 34.0
3 0 4484.51+* 1 0 2.91 315.00 258 31 9.80E-05100.0
4 0 4710.93%* 46 0144.68 395.02 356 86 4.51E-03 14.7
5 0 5257.53%* 335 0 82.91 550.34 552 79 3.29E-02 5.5

Flag: "*" = Peak area was modified by background subtraction




VMS Nuclide Identification Report V3.0 Generated

1-SEP-2005 14:05:54

1-SEP-2005 10:28:58

0 02:50:04.00 0.0%

Configuration : MCAO: [AMSCOUNT] 0000906751

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
Sample title : VPSCR081705SL0G

Sample date : 17-AUG-2005 00:00:00 Acguisition date

Sample ID : 16 Sample quantity 1.0248 gram
Sample type : UU Sample geometry

Detector name : 009 Detector geometry:

Elapsed live time: 0 02:50:04.00 Elapsed real time:

Energy tolerance : 100.00 keV Half life ratio 8.00
Errors propagated: Yes Systematic Error 3.00 %
Efficiency type : Average value Efficiencies at Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel
0 4117.58%* 44128.01 186.39
0O 4372.37* 9 98.92 275.56
0 4484 .51* 1 2.91 315.00
0 4710.93*%* 46144.68 395.02
0 5257.53%* 335 82.91 ©5950.34

Left

145
250
298
356
552

Pw %Err Fit

96 30.
45 68.
31200.
86 29.
79 10.

oo Rrw

Nuclides

U-238
U-235
U-236
U-234
U232

Activity
pCi/gram

OB OO

.552
.138
.401E-02
.582
4.24




SECTION IX

ANALYTICAL DATA (ISOTOPIC THORIUM)
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Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
6-SEP-2005 10:24:26

B R R R Xy S SIS R R R R R R R R

Spectral File: ND AMS ARCHIVE C:C_0508095A-TH$01_TH.CNF

*******************************************************************************

BATCH ID: 0508095A-TH
SAMPLE DATE: 6-SEP-2005 00:00
SAMPLE TITLE: SPIKE
ACQ DATE: 6-SEP-2005 07:14
ELAPSED LIVE TIME: 10200.
TRACER ID: TH-18A
LAMBDA VALUE: 464 .
TRACER DPM AT SAMPLE DATE: 10.434
SAMPLE MATRIX: SOIL

ENERGY CAL DATE: 2-SEP-2005 04:46

BKG FILENAME:

B A R R R R R X R ST ISR RS R R R R R R R R R R

B_ 033 2SEPOS

NUCLIDE ENERGY NET BKG %ABN
AREA

TH-227 5850.0 11.81 1.19 97.5

TH-228 5400.0 283.49 0.51 99.9

TH229 4872.0 293.00 ©0.00 99.5

TH-230 4672.0 337.83 0.17 99.8

TH-232 3997.0 341.66 0.34 100.0

kkkhkhkhhhdhkhhddrkrkhkdhkhkhddd kR d A rkhhrkkhrkhk kb dkkkhdbhkrkhkhkddkhkrkkdhdhkddrkrhhkrhbdrkdrrkhk

*** Tracer FWHM > 80.0 Kev

e

Analys r

Voo Vel
Reviewer U 0 U

* k *

G-¢-05

*

* % ok Ok %k ok F F F F X

*

1.

4

4

5.

5.

Date

Y olos

Date

SAMPLE ID:

ALIQUOT:

01

1.000E+00 gram

DETECTOR NUMBER:
AVERAGE EFFICIENCY:

RECOVERY :

TRACER FWHM (kev):

ROI TYPE:

CONFIDENCE FACTOR:
LLD CONSTANT:

EFF CAL DATE:

BKG ELAPSED TIME:

NUCLIDE ACTIVITY SUMMARY

ACTIVITY
pCi/ gram

934E-01

.530E+00

.700E+00

403E+00

454E+00

TPU/ERROR
2-SIGMA

1.232E-01
9.203E-01
7.021E-01
1.067E+00

1.075E+00

033
21.77%
76.26%
80.79

STANDARD
4.65
2.71

2-8SEP-2005 04:46

60000.

MDC

pCi/ gram

1.

9.

4

7

8

274E-01

633E-02

.347E-02

.400E-02

.654E-02
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Gross Sample

Detector ID: 33 Acquisition Start:

Live Time: 0 02:50:00.00 Real Time:

Batch Id: 0508095A-TH Sample Id:
Sample Type: TH

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3965.55 342 0 85.85 167.42 113
2 0 4635.05 338 0129.27 389.48 319
3 0 4881.52 293 0 80.79 472.65 420
4 0 5375.87 284 0 52.69 641.90 564
5 0 5777.11 13 0 0.00 781.77 755

Background Counts Within Peak Regions Generated:

Live Time: 0 16:40:00.00 Real Time:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3948.82 2 0165.90 162.50 113
2 0 4575.48 1 0 3.13 369.50 319
3 0 4913.51 0 0 0.00 483.50 420
4 0 5300.08 3 0228.51 616.00 564
5 0 5872.13 7 0 0.00 816.50 755
Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3965.55*%* 342 0 85.85 167.42 113
2 0 4635.05% 338 0129.27 389.48 319
3 0 4881l.52%* 293 0 80.79 472.65 420
4 0 5375.87* 283 0 52.69 641.90 564
5 0 5777.11% 12 0 0.00 781.77 755

Flag: "*" = peak

Eberline Services
Cak Ridge Laboratory

Counts Within Peak Regions Generated:

Acquisition Start:

6
0
0

Pw

100
102
128
105
124

6-SEP-2005 10:24:21.33

-SEP-2005 07:14:05.01

02:50:00.40
1

Cts/Sec %Err

3.35E-02 5.4
3.31E-02 5.4
2.87E-02 5.8
2.78E-02 5.9
1.27E-03 27.7

Fit

6-SEP-2005 10:24:24.83

2-8EP-2005 15:07:15.01

0

Pw

100
102
128
105
124

Pw

100
102
128
105
124

16:40:00.10
Cts/Sec %Err

.33E-05 70.
.67E-05100.
.00E+00 O.
.00E-05 57.
.17E-04 37.

PO OoOR W
®J30 o

Fit

6-SEP-2005 10:24:25.15

Cts/Sec $%Err
3.35E-02 5.4
3.31E-02 5.4
2.87E-02 5.8
2.78E-02 5.9
1.16E-03 30.8

area was modified by background subtraction

Fit




VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses by

Sample title

Sample da
Sample ID

te

Sample type

Detector name
Elapsed live time:
Energy tolerance
Errors propagated:
Efficiency type
Abundance limit

MCAO : [AMSCOUNT] 0000906751
ROIPEAK V1.2, PEAKEFF V2.2,ENBACK V1.6,NID V3.3

SPIKE

6-SEP-2005 00:00:00

01

TH

033

0 02:50:00.00
100.00 keV

Yes

Average value
75.00

Post-NID Peak Search Report

It Energy

3965.
4635.
4881.
5375
5777.

[oNeoNoNoNG]

556*
05%*
52%*

.87%

11+

Area FWHM Channel Left
342 85.85 167.42 113
338129.27 389.48 319
293 80.79 472.65 420
283 52.69 641.90 564

12 0.00 781.77 755

Acquisition date
Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

100 10.
102 10.
128 11.
105 11.
124 61.

U1V Jwo

6-SEP-2005 10:24:26

6-SEP-2005 07:14:05
1.0000 gram

0 02:50:00.40 0.0%
8.00
3.00 %

Peak Energy

Nuclides Activity
pCi/gram
TH-232 4.16
TH-230 4.12
TH229 3.58
TH-228 3.45
TH-227 0.147



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
6-SEP-2005 10:24:41

Khkkhhkhhhkhkhhkhhhkhhkhhhhkhhkkh kA khkhkkhhkhhkhhhkhhhkhhhhhhhhhkhhhhhhhhhhhhhkhhhhhhhhhhhh*k

Spectral File: ND AMS ARCHIVE R:R 0508095A-THS$02 TH.CNF

R R R R g O R A R AR R A R R X
*

BATCH ID: 0508095A~-TH * SAMPLE ID: 02
SAMPLE DATE: 6-SEP-2005 00:00 * ALIQUOT : 1.000E+00 gram
SAMPLE TITLE: BLANK * DETECTOR NUMBER: 034
ACQ DATE: 6-SEP-2005 07:14 * AVERAGE EFFICIENCY: 20.45%
ELAPSED LIVE TIME: 10200. * RECOVERY : 81.47%
TRACER ID: TH-18A * TRACER FWHM (kev) : 130.61
L.AMBDA VALUE: 459. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 10.323 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 2-SEP-2005 04:46 * EFF CAL DATE: 2-SEP-2005 04:46
BKG FILENAME: B 034 2SEPO0S5 * BKG ELAPSED TIME: 60000.

*
khkkkkhkkhkkhkhkhkhkkhkhhhhhhkhkhhhhkhkhkhkhkhkhkhkhkhkhkhkhkhbhkhkhkhkhhkhkhkhbhkhkhkhkhkhkhkhkhhbhhhhhkhhhhhhhkhhhkhkhkrh b ki ik

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC"
AREA pCi/ gram 2-SIGMA pCi/ gram
TH-227 5850.0 9.83 0.17 97.5 1.603E-01 1.067E-01 7.548E-02
TH-228 5400.0 0.66 0.34 99.9 1.051E-02 3.279E-02 8.627E-02
TH229 4872.0 291.00 ©0.00 99.5 4 .650E+00 6.964E-01 4,331E-02
TH-230 4672.0 30.83 0.17 99.8 4 ,912E-01 1.951E-01 7.372E-02
TH-232 3997.0 2.00 0.00 100.0 3.181E-02 4.529E-02 4.310E-02

R R Y A R R R R R R R R R R R E X R R

*** Tracer FWHM > 80.0 Kev *kok
4 L€ Q- Y5~
Analy ! Date

ﬁ@wﬁw

Rev1ewer

e fos=

Date
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0000000000000000000011011000001146511210000000000000001000000000000000000

0000000000000001000000100001100046131200000000000000000010000000000010000

000000000000100000010001000000115711/4.300000000000000000000000000000000000

000000000000000000000000000010213640/4010000000000000000000000000100000000

0000000000000000000000010000001149221110000000000000000010000000001000000

0000000100000000000000001000000238612110000000000000000100000000000001000

1000000000000000000000000001001178330010000000000000000000000000000010000

0000000000000001000000000000010138270000000000000000000010000000000000000

0000000000000000000000001100010148721310000000000000000100000000000110000

0000000000000000100000100001120019332210-|00000000000001000000000000001000

0000000000000010000100010000101025311101000000000000000001000000000000000

000000000000000000000001010100101/4/41/4.200000000000000000000000000000000000

AMS_ARCHIVE_R:R_0508095A-TH$02_TH

00000000000000000000000000001301125322000000000001000000020000010000010000

00011000000000000000000110000021266320100010000010000000000000000000010000

Channel Contents for ND

Channel

1:

15:
29
43
57
71
85
99
113
127
141
155
169
183
197
211
225
239
253
267
281
295
309
323
337
351
365
379
393
407
421
435
449
463
477
491
505
519
533
547
561

575:
589
603
617
631
645
659
673
687
701
715
729
743
757
771
785
799
813
827
841
855
869
883
897
911
925
939
953
967
981
995
1009
1023




Gross Sample

Detector ID:

Live Time:

Batch

Sample Type:

Pk It

Uk W
O O OOO

Id:

Eberline Services

Oak Ridge Laboratory

Counts Within Peak Regions

34

0 02:50:00.00
0508095A-TH

TH

Energy

4026.
4592.
.62
.80

4894
5212

5783.

35
84

06

Area

2
31
291
1
10

Acquisition Start:
Real Time:

Bkgnd FWHM Channel

0 65.01
0 42.56
0130.61

0
0

3.10
3.10

Background Counts Within Peak Regions

Live Time:

Pk It

b W
oNeNeoNoNe]

0 16:40:00.00

Energy

3950.
4574,
.70
.38
5877.

4912
5300

42
99

13

Area

HNORKFO

Bkgnd

eNeNeNeNe

Acquisition Start:
Real Time:

FWHM

.00
.09
.00
.57
.09

wW-JOowo

Net Sample Counts Within Peak Regions

Pk It

b wdhE
[oNeoNeoNoNe]

Flag:

Energy

4026.
4592.
4894.
.80%

5212

5783.

35%*
84*
62%*

06*

"x" = Peak

Area

2
31
291
1
10

190.
378.

480

589.
787.

Chan

165.
372.
486.
619.
819.

Sample Id:
Left

00 116

42 322

.34 423
00 567

00 758

Generated:

Bkgnd FWHM Channel

0 65.01
0 42.56
0130.61

0
0

3.10
3.10

190.

378

480.
589.
787.

nel Left
00 116

50 322

50 423

00 567

50 758

Generated:
Left

00 116

.42 322
34 423

00 567

00 758

Generated:

6~SEP-2005 10:24:35.79

6 -

0

02

Pw

99
102
128
105
124

SEP-2005

02:50:00.

Cts/Sec

.96E-04
.04E-03
.85E-02

OO wWwRE

.80E-04

07:14:20.01

40

$Err

70.
18.

5.
.80E-05100.
31.

OO WO

Fit

6-SEP-2005 10:24:39.26

2-SEP-2005 15:07:17.01
0 16:40:00.20

Pw

99
102
128
105
124

Pw

99
102
128
105
124

Cts/Sec %Err

.00E+00

.00E+00

= Wwokro

Cts/Sec %Err

WO W

area was modified by background subtraction

0.
.67E-05100.
0.
.33E-05 70.
.67E-05100.

.96E-04 70.
.02E-03 18.
.85E-02
.47E-05155.
.64E-04 32.

5.

0
0
0
7
0

NoOwouRJ

Fit

6-SEP-2005 10:24:39.57

Fit




VMS Nuclide Identification Report V3.0 Generated 6-SEP-2005 10:24:40

07:14:20

.40 0.0

Configuration : MCAO: [AMSCOUNT] 00009067$1

Analyses by : ROIPEAK V1.2, PEAKEFF V2.2,ENBACK V1.6,NID V3.3
Sample title : BLANK

Sample date : 6-SEP-2005 00:00:00 Acquisition date 6-SEP-2005
Sample ID : 02 Sample quantity 1.0000 gram
Sample type : TH Sample geometry

Detector name : 034 Detector geometry:

Elapsed live time: 0 02:50:00.00 Elapsed real time: 0 02:50:00
Energy tolerance : 100.00 keV Half life ratio 8.00
Errors propagated: Yes Systematic Error 3.00 %
Efficiency type : Average value Efficiencies at Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit
0 4026.35% 2 65.01 190.00 116 959141.4
0 4592.84+* 31 42.56 378.42 322 102 36.1
0 4894 .62% 291130.61 480.34 423 128 11.7
0 5212.80%* 1 3.10 589.00 567 105311.7
0O 5783.06*%* 10 3.10 787.00 758 124 64.4

Nuclides

TH-232
TH-230
TH229

TH-228
TH-227

Activity
pCi/gram

2.591E-02
0.400
3.79
8.560E-03
0.131

3




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
6-SEP-2005 10:24:51

khkhkhhhkhhhhhhhhhhhhhohhhhhhhhhhhhhhhhhhhdhhhhhhhhhhhkhkh ko hhhkhdhhhhhhhhdhhhhhhhhhkk

Spectral File: ND AMS ARCHIVE S:S 0508095A-TH$03 TH.CNF

khkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhrhhhkhkdohhrhrhhkhkhhhrkhhhhhhhhhhhhhkhhkkk
*

BATCH ID: 0508095A-TH * SAMPLE ID: 03
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.035E+00 gram
SAMPLE TITLE: VPSCR0817058L15 * DETECTOR NUMBER : 035
ACQ DATE: 6-SEP-2005 07:14 * AVERAGE EFFICIENCY: 20.50%
ELAPSED LIVE TIME: 10200. * RECOVERY : 85.02%
TRACER 1ID: TH-18A * TRACER FWHM (kev) : 58.17
LAMBDA VALUE: 459. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 10.319 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 2-SEP-2005 04:46 * EFF CAL DATE: 2-SEP-2005 04:46
BKG FILENAME: B 035 2SEPO5 * BKG ELAPSED TIME: 60000.

*
khkkkhkhkhkkhkhkhhkhkhkhkhkhkhhkhkhdhkhkhhdhkhkhhhhhhhhhhkhhhkhhhhhdhhkhkhdhhhhhdhkhkhbhkhkhkhhbhrhkhkhkrhkrhhhhdk

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
TH-227 5850.0 13.83 0.17 97.5 2.088E-01 1.181E-01 6.972E-02
TH-228 5400.0 51.32 0.68 99.9 7.698E-01 2.504E-01 9.620E-02
TH229 4872.0 304.32 0.68 99.5 4 ,492E+00 6.641E-01 9.661E-02
TH-230 4672.0 98.83 0.17 99.8 1.455E+00 3.772E-01 6.810E-02
TH-232 3997.0 38.66 0.34 100.0 5.679E-01 2.057E-01 7.964E-02

khkkkhkkkhkkhhkhkhkkhhkhkhkdhhhhhhkhkhkhhhkhkhhhhdhhkhhhhhkhhhhdhhhkhdhhhhhrhhhhhhhhhbhkhdhkhkhkdbhkhkhhhrhkhhhdk

VA Sy 572 9-¢-o5
Analys&//// ! Date

M/&w 0%@~ | Yelos
Reviewer V U / Date
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-TH$03_TH

Channel Contents for ND_AMS_ARCHIVE_S:S_0508095A

Channel

0000000001012300000010000000152136231110001000150000000002000000000000000

0000000000000400100000000001231237422100000000020000000010000000000000000

0000000001000600000000110011230117220300000002120000000020000000000000100

0000000010001100001000000000240126341220000000030000001000001001000000000

00000002010012001010000000003300275/410/41000000120000000000000000100000000

0000000000102200010010000100310114520110000000020000001010000000000000200

00000000000010000000010001003/42108531030000000130001001000000000000000000

0101000000000000000000000000210103765201000000020000103000000000000000100

OO0 0000000 ONOOO0OO0O000OONOONOCMMO VN rrANAM—OO0OO0O0—OrrMOOrrOOerMOOO00O0OO000DO0ODODO0DOOOOOO

0000000000011100000010001110010043413111000000020010001000000000000001200

0000000100000000000000110110307104713213000000121000000001000000020000000

0100000000000110000000000001003017122112001001001000020000000000000000000
—

00000100000010000000000000012071338533210000001140000010020000000000001000

00000000000000000000000010101161132110110000000220000010020000100000000000
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71
85
99
113
127
141
155
169
183
197
211
225
239
253
267
281
295
309
323
337
351
365
379
393
407
421
435
449
463
477
491
505
519
533
547
561
575:
589
603
617
631
645
659
673
687
701
715
729
743
757
771
785
799
813
827
841
855
869
883
897
911
925
939
953
967
981
995
1009
1023




Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated: 6-SEP-2005 10:24:46.63
Detector ID: 35 Acquisition Start: 6-SEP-2005 07:14:24.01
Live Time: 0 02:50:00.00 Real Time: 0 02:50:00.40
Batch Id: 0508095A-TH Sample Id: 03
Sample Type: TH
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec $%Err Fit
1 0 39795.44 39 0 7.77 180.64 122 99 3.82E-03 16.0
2 0 4652.51 99 0 32.96 405.23 329 102 9.71E-03 10.1
3 0 4897.31 305 0 58.17 488.50 430 129 2.99E-02 5.7
4 0 5395.39 52 0 34.16 660.69 575 106 5.10E-03 13.9
5 0 5834.20 14 0 52.73 815.64 768 126 1.37E-03 26.7
Background Counts Within Peak Regions Generated: 6-SEP-2005 10:24:49.50
Acquisition Start: 2-SEP-2005 15:07:20.01
Live Time: 0 16:40:00.00 Real Time: 0 16:40:00.20
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 3952.13 2 0117.87 171.00 122 99 3.33E-05 70.7
2 0 4578.15 1 0 0.00 379.50 329 102 1.67E-05100.0
3 0 4915.27 4 0322.60 494.00 430 129 6.67E-05 50.0
4 0 5302.35 4 0 3.10 1627.50 575 106 6.67E-05 50.0
5 0 5878.61 1 0 3.10 830.50 768 126 1.67E-05100.0
Net Sample Counts Within Peak Regions Generated: 6-SEP-2005 10:24:49.79
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 3979.44%* 39 0 7.77 180.64 122 99 3.79E-03 16.2
2 0 4652.51%* 99 0 32.96 405.23 329 102 9.69E-03 10.1
3 0 4897.31%* 304 0 58.17 488.50 430 129 2.98E-02 5.7
4 0 5395.39%* 51 0 34.16 660.69 575 106 5.03E-03 14.1
5 0 5834.20¢%* 14 0 52.73 815.64 768 126 1.36E-03 27.1

Flag: "*" = Peak area was modified by background subtraction




VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses by

Sample title

Sample date

Sample ID

Sample type

Detector name
Elapsed live time:
Energy tolerance

MCAO: [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
VPSCR0817055L15
17-AUG-2005 00:00:00 Acquisition date

03
TH
035

Errors propagated: Yes

Efficiency type
Abundance limit

Average value

75.00

Post-NID Peak Search Report

It

loNeoNoNoNe]

Energy

3979.

4652

5395
5834

44*

.51*
4897.
.39%
.20%*

31*

Area

39 7.77
99 32.96
304 58.17
51 34.16
14 52.73

0 02:50:00.00
100.00 keV

180.
405.
488.
660.
815.

FWHM Channel

64
23
50
69
64

Left

122
329
430
575
768

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

99 32.
102 20.
129 11.
106 28.
126 54.

NP~ W

6-SEP-2005 10:24:50

6-SEP-2005

07:14:24

1.0347 gram

0 02:50:00
8.00
3.00 %

.40 0.

Peak Energy

Nuclides

TH-232
TH-230
TH229

TH-228
TH-227

Activity
pCi/gram

0.483
1.24
3.82

0.654

0.177




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
6-SEP-2005 10:24:59

LR R RS EREEEEEEEE SRR R SRR SRS SRR R REE S SRR RER SRR SRR R R R R RER R R REEEEEEEEEEEEEEEREEEE

Spectral File: ND_AMS ARCHIVE_S:S 0508095A-TH$04 TH.CNF

hhkhkhkhkhhkhhkhkhkkhkhkhhkhkhkhkhkhkhrhkhkhkhkhbhkhbkhhhhhhhdkhkhhkhhdhhkhhhhbhkrhhhkhbhkrdhkrhhdhkhhkhhbhhkhkhhhhhhdhhh
*

BATCH ID: 0508095A-TH * SAMPLE ID: 04
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.034E+00 gram
SAMPLE TITLE: VPSCR0817058L15 * DETECTOR NUMBER: 036
ACQ DATE: 6-SEP-2005 07:14 * AVERAGE EFFICIENCY: 21.12%
ELAPSED LIVE TIME: 10200. * RECOVERY : 86.12%
TRACER ID: TH-18A * TRACER FWHM (kev) : 176.64
LAMBDA VALUE: 465. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 10.454 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 2-SEP-2005 04:46 * EFF CAL DATE: 2-SEP-2005 04:46
BKG FILENAME: B 036 2SEPO05 * BKG ELAPSED TIME: 60000.

*
LR R RS SRS SRS SRS SRR RS SR SRR R SRS RREERRER RS R R RS RERE RS RESEEEREEEERES]

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
TH-227 5850.0 14.83 0.17 97.5 2.146E-01 1.174E-01 6.684E-02
TH-228 5400.0 43.00 0.00 99.9 6.184E-01 2.133E-01 3.819E-02
TH229 4872.0 321.66 0.34 99.5 4 ,552E+00 6.617E-01 7.673E-02
TH-230 4672.0 75.00 0.00 99.8 1.058E+00 2.980E-01 3.824E-02
TH-232 3997.0 51.00 0.00 100.0 7.183E-01 2.321E-01 3.817E-02

hkkhkhkhhkhkhkhhhkhhhkhhhhhhhhhhhhhhhhkhhhhkhhhhhhhkhkhkhhhhkhhhkhkhhhhhkhhhhrhhhhdbhikhhbhrrhkhhdx

*** Tracer FWHM > 80.0 Kev *kk

3-Gos

Date

Revi ﬁ% Dt@/é/o)’
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Channel Contents for ND_AMS ARCHIVE S:S_0508095A

Channel
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Gross Sample Counts Within Peak Regions Generated:

Detector ID: 36 Acquisition Start:

Live Time: 0 02:50:00.00 Real Time:

‘Batch Id: 0508095A-TH Sample Id:

Sample Type: TH

Pk Tt Energy Area Bkgnd FWHM Channel Left
1 0 3974.45 51 0155.37 180.61 123
2 0 4639.25 75 0 39.44 403.23 331
3 0 4897.31 322 0176.64 491.05 433
4 0 5388.14 43 0 75.66 660.40 578
5 0 5827.76 15 0O 0.00 814.73 770

Background Counts Within Peak Regions

Live Time:

Eberline Services
Oak Ridge Laboratory

Acquisition Start:
Real Time:

0 16:40:00.00

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3950.16 0 0 0.00 172.50 123
2 0 4575.98 0 0 0.00 381.50 331
3 0 4915.86 2 0 21.58 497.00 433
4 0 5301.99 0 0 0.00 630.00 578
5 0 5877.69 1 0 0.00 832.00 770

Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3974.45%* 51 0155.37 180.61 123
2 0 46395.25%* 75 0 39.44 403.23 331
3 0 4897.31* 322 0176.64 4591.05 433
4 0 5388.14* 43 0 75.66 660.40 578
5 0 5827.76%* 15 0 0.00 814.73 770

Flag: "*" = Peak

Generated:

6~-SEP-2005 10:24:55.91

6-SEP-2005 07:14:56.01
0 02:50:00.40

04

Pw

100
102
129
105
125

R wau;m

Cts/Sec

.00E-03
.35E-03
.16E-02
.22E-03
.47E-03

14.
11.

15.
25.

sBrr

o NOoYUT O

Fit

6-SEP-2005 10:24:57.58

15:07:23.01

2-SEP-2005

0 16:40:00.20
Pw Cts/Sec %Err
100 0.00E+00 O.
102 0.00E+00 O.
129 3.33E-05 70.
105 0.00E+00 O.
125 1.67E-05100.

0
0
7
0
0

Fit

6-SEP-2005 10:24:57.83

Pw

100
102
129
105
125

R wa,m

Cts/Sec

.00E-03
.35E-03
.15E-02
.22E-03
.45E-03

area was modified by background subtraction

Fit




VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses

Sample title

Sample da
Sample ID

by

te

Sample type

Detector name
Elapsed live time:
Energy tolerance

MCAOQ : [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

VPSCR081705SL15

17-AUG-2005 00:00:00 Acquisition date

04
TH
036

Errors propagated: Yes

Efficiency type
Abundance limit

Average value

75.00

Post-NID Peak Search Report

It Energy

3974
4639.
4897.
5388
5827

[oNeoNoNoNe]

.45%

25%
31=*

.14*
.76%*

Area

51155.37
75 39.44
322176.64
43 75,66
15 0.00

0 02:50:00.00
100.00 kev

180.

403

FWHM Channel

61

.23
491.
660.
814.

05
40
73

Left

123
331
433
578
770

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half 1life ratio
Systematic Error
Efficiencies at

Pw 3ErTr Fit

100 28.
102 23.
129 11.
105 30.
125 52.

WU+ o

6-SEP-2005 10:24:58

6-SEP-2005 07:14:56
1.0344 gram

0 02:50:00.40 0.0%
8.00
3.00 %

Peak Energy

Nuclides Activity

pCi/gram
TH-232 0.619
TH-230 0.911
TH229 3.92
TH-228 0.533

TH-227 0.185




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
6-SEP-2005 10:25:09

e o ok e ke e e ek e e K e e e ok Sk ok Sk ok ok ok ok ok ok ok ok ok e ok ok ok ok sk ke o ok e o K ke ok Sk ke kK ko sk ke ok K ke kK ke Kk ok kR kR kK ok K ok ok kK

Spectral File: ND AMS ARCHIVE S:S 0508095A-TH$05 TH.CNF

s sk de K K e Sk KK K K Kk Sk sk kK K Kk K ok ok ok Kk K sk ke kK Kk ko sk ok K ok sk ke ok ko sk ke o kK kK ke ok ok ok ke kR koK ok ok o ok ok ok ke K ok ok
*

BATCH ID: 0508095A-TH * SAMPLE ID: 05
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.067E+00 gram
SAMPLE TITLE: VPSCR081705S8L16 * DETECTOR NUMBER: 037
ACQ DATE: 6-SEP-2005 07:15 * AVERAGE EFFICIENCY: 21.19%
ELAPSED LIVE TIME: 10200. * RECOVERY : 65.58%
TRACER ID: TH-18A * TRACER FWHM (kev) : 40.32
LAMBDA VALUE: 416. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 9.350 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 2-SEP-2005 04:46 * EFF CAL DATE: 2-SEP-2005 04:46
BKG FILENAME: B 037 28SEPO5 * BKG ELAPSED TIME: 60000.

*
g gk Kk ke ke g Kk ke ke sk e ke g sk ke Kk ke e sk g ke ke ke e sk K gk sk ke Kk ke sk Kk ke sk ke Kk sk sk Kk ke ke ke Kk ke sk ke ke sk ke sk sk ke kK ke ke ke ke ke sk ke ke ke ke ke ke ke ke ke ke ke ke ke ke ke ke

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
TH-227 5850.0 5.00 0.00 97.5 9.184E-02 8.375E-02 4.969E-02
TH-228 5400.0 32.00 0.00 99.9 5.841E-01 2.312E-01 4.847E-02
TH229 4872.0 219.83 0.17 99.5 3.949E+00 6.474E-01 8.312E-02
TH-230 4672.0 77.66 0.34 99.8 1.391E+00 4.018E-01 9.709E-02
TH-232 3997.0 33.00 0.00 100.0 5.899E-01 2.307E-01 4.844E-02

khkhkhkdkdkkhkhkhkhkhhkdkhkkhkhkhkhkhkhkdkhhhkhkhkdkhdhdhhkhkhkdhdhkhkdhkhkdhkddkdkkhkdhkkhkdkdhkdhdkhkkdhkdkdkdkhkkdhkdhkhkkkdhkkkkhkhkdhkdhkdhdkkdhkkdkk

N\ wee @-Goy

Analyst/ | I I Date

//éw ] Q//WL/ Yetos”
VAR

Reviewer Date
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Channel Contents for ND_AMS_ARCHIVE _S:S 0508095A-TH$05_TH

Channel
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Gross Sample Counts Within Peak Regions Generated:

Detector ID: 37 ‘ Acquisition Start:

Live Time: 0 02:50:00.00 Real Time:

Batch Id: 0508095A-TH Sample Id:

Sample Type: TH

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3969.54 33 0180.43 172.21 116
2 0 4637.95 78 0 90.44 394.99 323
3 0 4877.37 220 0 40.32 476.00 425
4 0 5361.18 32 0 93.01 641.75 569
5 0 5813.23 5 0283.75 799.20 760

Background Counts Within Peak Regions Generated:

Live Time: 0 16:40:00.00 Real Time:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3%947.77 0 0 0.00 165.50 116
2 0 4574.48 2 0 52.88 373.50 323
3 0 4914.26 1 0 3.11 488.50 425
4 0 5298.38 0 0 0.00 620.50 569
5 0 5871.20 0 0O 0.00 821.50 760

Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3969.54%* 33 0180.43 172.21 116
2 0 4637.95%* 78 0 90.44 394.99 323
3 0 4877.37%* 220 0 40.32 476.00 425
4 0 b5361.18* 32 0 93.01 641.75 569
5 0 5813.23%* 5 0283.75 799.20 760

Flag: "*" = Peak

Eberline Services
Oak Ridge Laboratory

Acquisition Start:

6-SEP-2005 10:25:03.40

6-SEP-2005 07:15:17.01
0 02:50:00.40

05

Pw

100
102
128
104
124

B WD adw

Cts/Sec

.24E-03
.65E-03
.16E-02
.14E-03
.90E-04

[

17.
11.

17.
44,

NN NI W

3Err

Fit

6-SEP-2005 10:25:07.28

2-SEP-2005
0 16:40:00

Pw

100
102
128
104
124

OO WwWo

15:07:26.01

.10

Cts/Sec %Err

.00E+00
.33E-05

0.
70.

.67E-05100.

.00E+00
.00E+00

0.
0.

OO O JO

Fit

6-SEP-2005 10:25:07.52

Pw

100
102
128
104
124

W aw

Cts/Sec

.24E-03
.61E-03
.16E-02
.14E-03
.90E-04

area was modified by background subtraction

$Err

17.
11.

6.
17.
44 .

Fit




VMS Nuclide Identification Report V3.0 Generated

Configuration
Analyses by
Sample title
Sample date

VPSCR0817055L16

Sample ID : 05
Sample type : TH
Detector name : 037

Elapsed live time: 0 02:50:00.00
Energy tolerance 100.00 kev
Errors propagated: Yes
Efficiency type Average value
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel
0 3969.54* 33180.43 172.21
0 4637.95*%* 78 90.44 394.99
0 4877.37* 220 40.32 476.00
0 5361.18* 32 93.01 641.75
0 ©5813.23* 5283.75 799.20

Left

116
323
425
569
760

MCAO: [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

17-AUG-2005 00:00:00 Acquisition date

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw

100
102
128
104
124

%$BErr

34.
22,
13.
35.
89.

1 o o

Fit

6-SEP-2005 07:15:17

6-SEP-2005 10:25:08

1.0666 gram

0 02:50:00.40 0.0

8.00
3.00

[}
B

Peak Energy

Nuclides

TH-232
TH-230
TH229

TH-228
TH-227

Activity
pCi/gram

0.387
0.912
2.59
0.383
6.023E-02

B




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT

khkkkhkkhkkhkkkkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkrhrrhkhkrrrhkhkrrhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhbhkhkhkhkhkhkhkhhhhhkhhx

6-SEP-2005 10:25:20

Spectral File: ND AMS ARCHIVE S:S 0508095A-TH$06_ TH.CNF

IR R RS R EE SRR E SRR E LSRR SR SR SRR EEEEEE SRR SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEE]

*

BATCH 1ID: 0508095A-TH * SAMPLE ID: 06
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.023E+00 gram
SAMPLE TITLE: VPSCR081705S8L17 * DETECTOR NUMBER: 038
ACQ DATE: 6-SEP-2005 07:15 * AVERAGE EFFICIENCY: 20.21%
ELAPSED LIVE TIME: 10200. * RECOVERY: 87.94%
TRACER ID: TH-18A * TRACER FWHM (kev) : 158.93
LAMBDA VALUE: 459. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 10.312 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LD CONSTANT: 2.71
ENERGY CAL DATE: 2-SEP-2005 04:46 * EFF CAL DATE: 2-SEP-2005 04:46
BKG FILENAME: B 038 28EPOS5 * BKG ELAPSED TIME: 60000.

*
Khhkkkhkhkhkhkhkhkhkhhhkkhkhhkhkhkhkhkhkhhhkhkhkhhkhkhkhhkhkhhkhkhhhkhkhhkhkhbhkhhkhkhkhkhhkhkhkhkhhkhhhrkkhhhkhkhhkhhhhkkhhhkkk

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG $ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
TH-227 5850.0 8.66 0.34 97.5 1.298E-01 9.262E-02 8.109E-02
TH-228 5400.0 65.66 0.34 99.9 9.776E-01 2.895E-01 7.911E-02
TH229 4872.0 310.00 0.00 99.5 4 .542E+00 6.674E-01 3.971E-02
TH-230 4672.0 402.00 0.00 99.8 5.873E+00 1.120E+00 3.959E-02
TH-232 3997.0 92.83 0.17 100.0 1.354E+00 3.572E-01 6.748E-02

khkkkkkkkkkkkkhkkhkhkhkhkhkkkhkkhkhkhkhkhkhkhhkhkhhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkkhhkkkkkkkkhkkkkhkhhkhhkhkkhkkhkhkkkkkkk

*** Tracer FWHM > 80.0 Kev * k%

@-4-08~

Date

Yelos

Date

Reviewer 0 | /i ()
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Channel Contents for NO_AMS ARCHIVE_S:S_0508095A

Channel
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Gross Sample

Detector ID: 38
Live Time:
Batch Id:
Sample Type: TH

Pk It
1 0
2 0
3 0
4 0
5 0

0 02:50:00.00
0508095A~TH

Energy

3984

4646.
4890.
5374.
5819.

.57
23
81
00
90

Area

93
402
310

66

9

Eberline Services

Oak Ridge Laboratory

Counts Within Peak Regions

Acquisition Start:
Real Time:

Generated:

Bkgnd FWHM Channel

0 22.08
0 36.11
0158.93
0101.80
0 53.75

Background Counts Within Peak Regions

Live Time:

Pk It
1 0
2 0
3 0
4 0
5 0

0 16:40:00.00

Energy

3950.
4575.
4915.

5303

5876.

97
86
28
.27
32

Area

NDNO O

Acquisition Start:
Real Time:

Net Sample Counts Within Peak Regions

Pk It
1 0
2 0
3 0
4 0
5 0

Flag:

Energy

3984
4646
4890
5374
5819

"k - peak

.57%*
.23%*
.81%*
.00%*
.90%*

Area

93
402
310

66

9

Bkgnd FWHM Channel Left
0 3.09 162.00 113

0O 0.00 369.50 319

0O 0.00 484.00 421

0 0.00 616.50 565

0 40.16 815.50 754
Generated:

Bkgnd FWHM Channel Left
0 22.08 173.24 113

0 36.11 393.69 319
0158.93 476.29 421
0101.80 641.33 565

0 53.75 795.89 754

173

393.

476
641

795,

Sample Id:
Left

.24 113
69 319

.29 421
.33 565
89 754

Generated:

6-SEP-2005 10:25:12.47

6-SEP-2005
0 02:50:00
06
Pw Cts/Sec
99 9.12E-03
102 3.94E-02
127 3.04E-02
104 6.47E-03
124 8.82E-04

07:15:37.01

.40

o)

10.

12.
33.

W wJodk

$Err

Fit

6-SEP-2005 10:25:18.06

2-SEP-2005 15:07:29.01
0 16:40:00.20

Pw

99
102
127
104
124

Pw

99
102
127
104
124

wWwwoor

Cts/Sec %Err

.67E-05100.
0.
0.

70.

70.

.00E+00
.00E+00
.33E-05
.33E-05

0
0
0
7
7

Fit

6-SEP-2005 10:25:18.34

0 oY W WO

Cts/Sec

.10E-03
.94E-02
.04E-02
.44E-03
.49E-04

area was modified by background subtraction

o)

10.

12.
34.

@ > ~J O

Fit




VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses

Sample title

Sample da
Sample ID
Sample ty

Detector name
Elapsed live time:
Energy tolerance

by

te

pe

MCAO: [AMSCOUNT] 0000906751
ROIPEAK V1.2, PEAKEFF V2.2,ENBACK V1.6,NID V3.3
VPSCR081705S8L17
17-AUG-2005 00:00:00 Acquisition date

06
TH
038

Errors propagated: Yes

Efficiency type
Abundance limit

Post-NID Peak Search Report

It Ener

3984
4646.
4890.
5374
5819.

[eNeNoNeNe]

gy

.57*

23%
81~*

.00*

90~*

Area

Average value
75.00

93 22

9 53

.08
402 36.
310158.
66101.

11
93
80

.75

0 02:50:00.00
100.00 kev

173.
393.
476.
641.
795.

FWHM Channel

24
69
29
33
89

Left

113
319
421
565
754

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw SErr Fit

99 20.
102 10.
127 11.
104 24.
124 69.

N oo

6-SEP-2005 10:25:19

6-SEP-2005 07:15:37
1.0226 gram

0 02:50:00.40 0.

8.00
3.00

%

Peak Energy

Nuclides

TH-232
TH-230
TH229

TH-228
TH-227

Activity
pCi/gram

1.19
5.16
3.99
0.860
0.114




Eberline Services
OCak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
6-SEP-2005 10:25:28

R R R R T

Spectral File: ND AMS ARCHIVE S:S 0508095A-TH$07 TH.CNF

X R R R L R R TR
*

BATCH ID: 0508095A-TH * SAMPLE ID: 07
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUQOT: 1.017E+00 gram
SAMPLE TITLE: VPSCR081705S8L18 * DETECTOR NUMBER: 039
ACQ DATE: 6-SEP-2005 07:15 * AVERAGE EFFICIENCY: 20.78%
ELAPSED LIVE TIME: 10200. * RECOVERY: 84.08%
TRACER ID: TH-18A * TRACER FWHM (kev) : 37.85
LAMBDA VALUE: 464 . * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 10.443 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 2-SEP-2005 04:47 * EFF CAL DATE: 2-SEP-2005 04:47
BKG FILENAME: B 039 2SEPOS * BKG ELAPSED TIME: 60000.

*
I E A EEEEEEEEEEEEEEREEEEERRRRRRRRRRRRRRRRRRRREEEER R R R R RS EEEEEEEEEEEEEEEEEEE S EEEES

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-8SIGMA pCi/ gram
TH-227 5850.0 17.66 0.34 97.5 2.705E-01 1.374E-01 8.291E-02
TH-228 5400.0 73.66 0.34 99.9 1.121E+00 3.193E-01 8.088E—02
TH229 4872.0 308.66 0.34 99.5 4 ,624E+00 6.805E-01 8.122E-02
TH-230 4672.0 415.83 0.17 99.8 6.211E+00 1.180E+00 6.912E-02
TH-232 3997.0 78.66 0.34 100.0 1.173E+00 3.267E-01 8.083E-02

EEEEEEEEEEEEEEEEEEEEEEEEEEREERRRRR R R R AR R SRR R R R R R R AR RE R R R R R R R R E R R RS S S SRS

: @-lo-os”

Analys Date

M Wolos

Reviewer Z) /4 Date
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Channel Contents for ND_AMS_ARCHIVE_S:S_0508095A-TH$07_TH

Channel

00000000000040000000020000546”0127331110101000110000210100000010010010000
0000101100120401000010003025841001373/42020000102310000020020000000010000000
00000010001204011011211001156”1228231330000001110000100000000000000000000
00000001001114010000012001246”1008223100010011120010100030000100100000000
01000100000023010000100120338%0009412300000002040000012000000000000002000
00000100200111011100101010129-%1123332030000001230000010101000000000000000
00000100000201000101100001208M|U|023/4532011000001220000001010000000000000000
00000000000003001020000000317”.._302/4242211000000170011000100000000000010000
10000100001133000010100100013%801392223nl000000020000001001000000000001101
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Gross Sample Counts Within Peak Regions Generated:

Detector ID: 39

Live Time:
Batch Id:

0508095A-TH Sample Id:
Sample Type: TH

Energy Area Bkgnd FWHM Channel Left
3984.71 79 0 83.33 178.43 118
4658.72 416 0 39.21 402.55 324
4900.63 309 0 37.85 484.44 425
5385.17 74 0 16.16 650.88 570
5797.92 18 0104.12 795.33 761

Pk It
1 0
2 0
3 0
4 0
5 0

Background Counts Within Peak Regions

Live Time:

Pk It
1 0
2 0
3 0
4 0
5 0

Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3984.71% 79 0 83.33 178.43 118
2 0 4658.72% 416 0 39.21 402.55 324
3 0 4500.63%* 309 0 37.85 484.44 425
4 0 5385.17* 74 0 16.16 650.88 570
5 0 5797.92%* 18 0104.12 795.33 761

Flag:

Eberline Services
Oak Ridge Laboratory

0 02:50:00.00

Acquisition Start:
Real Time:

0 16:40:00.00

Energy Area Bkgnd FWHM Channel Left
3951.92 2 0 92.82 167.00 118
4576.28 1 0 3.09 374.50 324
4915.02 2 0139.23 489.00 425
5301.87 2 0170.17 621.50 570
5879.61 2 0 68.07 823.00 761

Mgn

Acquisition Start:
Real Time:

Generated:

6-SEP-2005

6-SEP-2005 10:25:23.49

0 02:50:00.30

0

Pw

99
102
129
104
125

2-SEP-2005

7

= J W

Cts/Sec %Err

.75E-03 11.
.08E-02 4.
.03E-02 5.
.25E-03 11.
.76E-03 23.

Ao W

07:15:57.01

Fit

6-SEP-2005 10:25:26.91

0 16:40:00.20

Pw

99
102
129
104
125

Pw

99
102
129
104
125

WWwwrkrWw

Cts/Sec %Err

.33E-05 70.
.67E-05100.
.33E-05 70.
.33E-05 70.
.33E-05 70.

NN O

15:07:32.01

Fit

6-SEP-2005 10:25:27.21

| ol B VS I S|

Cts/Sec %Err

.71E-03 11.
.08E-02 4.
.03E-02 5.
.22E-03 11.
.73E-03 24.

Peak area was modified by background subtraction

HJJ w0 Ww

Fit



VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses by

Sample title

Sample date

Sample ID

Sample type

Detector name
Elapsed live time:
Energy tolerance

MCAO : [AMSCOUNT] 0000906731
ROIPEAK V1.2, PEAKEFF V2.2,ENBACK V1.6,NID V3.3
VPSCR081705SL18
17-AUG-2005 00:00:00 Acquisition date

07
TH
039

Errors propagated: Yes

Efficiency type
Abundance limit

Average value

75.00

Post-NID Peak Search Report

It

[eNeoNeoNeNe)

Energy

3984
4658

4900.
5385.
5797.

L71*
LT72%

63%
17%*
92*

Area

79 83.33
416 39.21
309 37.85

74 16.16

18104.12

0 02:50:00.00
100.00 keV

178.
.55
.44

402
484

650.
795.

FWHM Channel

43

88
33

Left

118
324
425
570
761

Sample gquantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

99 22.
102 9.
129 11.
104 23.
125 48.

IR N N o)

6-SEP-2005 10:25:28

6-SEP-2005 07:15:57
1.0172 gram

0 02:50:00.30 0.0%
8.00
3.00 %

Peak Energy

Nuclides Activity

pCi/gram
TH-232 0.986
TH-230 5.22
TH229 3.89
TH-228 0.943
TH-227 0.227



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT

6-SEP-2005 10:25:40

*******************************************************************************

ND AMS ARCHIVE S:S 0508095A-THS$08 TH.CNF

*******************************************************************************

Spectral File:

BATCH ID: 0508095A-TH
SAMPLE DATE: 17-AUG-2005 00:00
SAMPLE TITLE: VPSCR081705SL19
ACQ DATE: 6-SEP-2005 07:16
ELAPSED LIVE TIME: 10200.
TRACER ID: TH-18A
LAMBDA VALUE: 471.

10.586
SOIL
2-SEP-2005 04:47
B_040 2SEPO05

TRACER DPM AT SAMPLE DATE:
SAMPLE MATRIX:
ENERGY CAL DATE:
BKG FILENAME:

Ak hkkdkkdkkhkhkhkhkhhhkhhhkhhkhhkddhdhdhkhhhdhhhhkhhhdhhhkhhhhhdhdhdhhhhrhrhhdhdhhhdhhrhrrrrdhrhhd*x

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN
AREA

TH-227 5850.0 8.15 0.85 97.5

TH-228 5400.0 46.32 0.68 99.9

TH229 4872.0 328.83 0.17 89.5

TH-230 4672.0 145.00 0.00 99.8

TH-232 3%997.0 52.00 0.00 100.0

Khkhkhkhkhhkhkdhhhhkhhdhhhdhdhdhhhhhhkrkrkhkhkhkhkkhkhkhkkkhkhkhkkhkhkhhhhdhkhhhkhkhhhddhdhhdhhhddhhhhhhhhhid

<:>\/4&A/;;;?

*

* % & ¥ % Ok % % % X F

*

1.

6.

4

2.

7.

700K~

Analyst Date

Weslos

Rev1ewer Date

SAMPLE ID:
ALIQUOT:

1.010E+00

DETECTOR NUMBER:
AVERAGE EFFICIENCY:

RECOVERY:
TRACER FWHM
ROI TYPE:

(kev) :

CONFIDENCE FACTOR:
LLD CONSTANT:

EFF CAL DATE:

BKG ELAPSED TIME:

ACTIVITY
pCi/ gram

196E-01

755E-01

.720E+00

075E+00

428E-01

TPU/ERROR
2-SIGMA

9.081lE-02
2.276E-01
6.814E-01
4.788E-01

2.379E-01

pC

1.

9.

6.

3

3

08
gram
040
21.07%
87.13%
48.99
STANDARD
4.65
2.71

2-SEP-2005 04:47

60000.

MDC
i/ gram

025E-01
354E-02
641E-02
.878E-02

.871E-02
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0000001000113200000000020004452149201010000002020000010010001001000000000

01000000000001021010001001023003334501I20000000-I30000000000000000000020000

0000000000001211000000210001192243320120100011100000000000000000000000000
—

0000001l100011300000011000101050117520200000000230000000001000000000000000

0001000010001100001101100002190240341010000000010000000001000000000000000
—

0000000-I00000501100100000200420144241100000000130000000000000000000000000

0000000000001200210000101000230017034130000001110000000000000000000000000

0000000000002200000000000000130014830331000000020000001000000000000000000

0100101000000200000100100005261120652220000110070000010001000000000100000
-—

-TH$08_TH

000000000000130000000000000128316571l1110000000310000100000000000000000000

0000010000003100100000100002461022-I42110000000000000000010001000000001000
—

0000000100002200010000001000127035646121001000010000010000000010100000100

00000000000100100000001000010230147421/.-.100000011-.I0000000100000000000000000

0000000000011001000000100000269004951343000001-IO11000000000000000000101000

Channel Contents for ND_AMS_ARCHIVE_S:S_0508095A

Channel
1:
15:
29
43
57
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated: 6-SEP-2005 10:25:32.19

Detector ID: 40 Acquisition Start: 6-SEP-2005 07:16:17.01
Live Time: 0 02:50:00.00 Real Time: 0 02:50:00.40
Batch Id: 0508095A-TH Sample Id: 08
Sample Type: TH
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 3989.12 52 0 67.87 183.02 121 100 5.10E-03 13.9
2 0 4654.35 145 0122.01 405.00 328 102 1.42E-02 8.3
3 0 4893.16 329 0 48.99 485.95 429 129 3.23E-02 5.5
4 (0 5387.66 47 0 3.96 655.79 574 104 4.61E-03 14.6
5 0 5851.65 9 0265.51 818.00 765 124 8.82E-04 33.3
Background Counts Within Peak Regions Generated: 6-SEP-2005 10:25:38.91
Acquisition Start: 2-SEP-2005 15:07:35.01
Live Time: 0 16:40:00.00 Real Time: 0 16:40:00.10

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 3955.81 0 0 0.00 170.50 121 100 0.00E+00 0.0
2 0 4581.62 0 0 0.00 378.50 328 102 0.00E+00 0.0
3 0 4920.00 1 0 3.10 493.00 429 129 1.67E-05100.0
4 0 5306.17 4 0272.75 625.50 574 104 6.67E-05 50.0
5 0 5880.88 5 0 0.00 826.50 765 124 8.33E-05 44.7
Net Sample Counts Within Peak Regions Generated: 6-SEP-2005 10:25:39.21
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1 0 3989.
2 0 4654.
3 0 4893.
4 0 5387.
5 0 5851.

12%*
35%*
l16*
66%
65%*

Flag: "*" = Peak

52 0 67.87 183.02 121 100 5.10E-03
145 0122.01 405.00 328 102 1.42E-02
329 0 48.99 485.95 429 129 3.22E-02

46 0 3.96 655.79 574 104 4.54E-03

8 0265.51 818.00 765 124 7.99E-04

area was modified by background subtraction

13.
8.
5.

14.

37.

= 0 U1 WO



VMS Nuclide Identification Report V3.0 Generated

Configuration
Analyses by
Sample title
Sample date

VPSCR0817058L19%

Sample ID : 08
Sample type : TH
Detector name : 040

Elapsed live time: 0 02:50:00.00
Energy tolerance 100.00 keV
Errors propagated: Yes
Efficiency type : Average value
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel
0 3989.12%* 52 67.87 183.02
0 4654.35%* 145122.01 405.00
0 4893.16*%* 329 48.99 485.95
0 5387.66% 46 3.96 655.79
0 5851.65*%* 8265.51 818.00

Left

121
328
429
574
765

MCAOQ : [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

17-AUG-2005 00:00:00 Acquisition date

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw

100
102
129
104
124

$Err

27.
16.
11.
29.
74 .

NOYO O

Fit

6-SEP-2005 10:25:40

6-SEP-2005 07:16:17
1.0104 gram

0 02:50:00.40 0.0%

8.00
3.00

Peak Energy

Nuclides

TH-232
TH-230
TH229

TH-228
TH-227

Activity
pCi/gram

0.647
1.81
4.11

0.589%

0.104




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
6-SEP-2005 10:25:58

R R R R T RS LR

Spectral File: ND AMS ARCHIVE S:S 0508095A-THS$S09 TH.CNF

R R R R R L
*

BATCH ID: 0508095A-TH * SAMPLE ID: 09
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.083E+00 gram
SAMPLE TITLE: VPSCR081705SL20 * DETECTOR NUMBER: 041
ACQ DATE: 6-SEP-2005 07:16 * AVERAGE EFFICIENCY: 20.56%
ELAPSED LIVE TIME: 10200. * RECOVERY: 88.93%
TRACER ID: TH-18A * TRACER FWHM (kev) : 122.25
LAMBDA VALUE: 470. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 10.562 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 2-SEP-2005 04:47 * EFF CAL DATE: 2-SEP-2005 04:47
BKG FILENAME: B 041 2SEPOS5 * BKG ELAPSED TIME: 60000.

*
LEEEEEEEEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEREEEERRRRREEEEEREEREEEEEEEEESEEREEEESEEEESESES

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
TH-227 5850.0 5.32 0.68 97.5 7.313E-02 6.900E-02 8.981E-02
TH-228 5400.0 46.83 0.17 99.9 6.397E-01 2.137E-01 6.195E-02
TH229 4872.0 326.66 0.34 99.5 4.392E+00 6.355E-01 7.289E-02
TH-230 4672.0 120.49 0.51 99.8 1.615E+00 3.927E-01 8.084E-02
TH-232 3997.0 57.83 0.17 100.0 7.737E-01 2.387E-01 6.191E-02

LEEEEEEEEEEEEEEEREEEEEEEEEERRRRRRRRRRRRRRRRRRRRRRERRRRRREREREEESRESEEEEESEEEEEESEESEE:E]

*** Tracer FWHM > 80.0 Kev * ko

Analyst (:) v Date

Vetos

Reviewer Date

N (Y21 F-G-os
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Channel Contents for ND_AMS ARCHIVE S:S 0508095A-TH$09_TH

Channel

0000000000112000000001000003330059311100000002300010000100000002000000000

0000000001000100001000000011130214/433310001010310000000000000000000001000
-

0010000001032000020001010022451187621420000001110000010000000000000000000

0000000000012010000000000010211239420310000000110000000100000000000000000

0000010000004000001000010000421164920000000010110001100000000000000001000

0001001000001100000000000012740135423000100011220000010000000000000000000

0000000100011310000000000010080126032110100012120000000000000000000101000

0000000000012300000000101001250356300130000000110000000000000000000000000

0010000000111100010010100112480077430120000000110000010100000001000001000

0100000000000500000100000000230145231100000000030000000000000000000000000

0000000000022300000000110011161316531020000001010000000000000101000001000

0000000000000100000000100011250025242220000011210000000000100000000010000

00010000001031000000000000001511151331100000000100100000000000000000100000
L d

000000100002000000001000002202206/.w?al21300000010400000000000000000000000000

159371593715937159371593715937159371_N93715937159B7159371593715937159371593
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Gross Sample Counts Within Peak Regions Generated:

Detector ID: 41 Acquisition Start:

Live Time: 0 02:50:00.00 Real Time:

Batch Id: 0508095A-TH Sample Id:

Sample Type: TH

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3991.28 58 0 76.10 175.31 113
2 0 4667.27 121 0 55.72 389.30 318
3 0 4903.20 327 0122.25 478.77 419
4 0 5391.34 47 0 21.59 645.45 563
5 0 5820.70 6 0326.70 794.67 752

Background Counts Within Peak Regions Generated:

Live Time: 0 16:40:00.00 Real Time:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3951.94 1 0 3.12 162.00 113
2 0 4577.12 3 0 24.54 368.50 318
3 0 4916.12 2 0 84.15 482.50 419
4 0 5303.18 1 0 3.12 614.50 563
5 0 5875.64 4 0 43.63 813.50 752
Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3991.28% 58 0 76.10 175.31 113
2 0 4667.27%* 120 0 55.72 399.30 318
3 0 4903.20*%* 327 0122.25 478.77 419
4 0 5391.34* 47 0 21.59 645.45 563
5 0 5820.70% 5 0326.70 794.67 752

Flag: "*" = Peak

Eberline Services
OCak Ridge Laboratory

Acquisition Start:

6-SEP-2005 10:25:44.29

6-SEP-2005

0 02:50:00.40

09

Pw

99
102
128
104
124

Cts/Sec %Err

U W Ul

.69E-03 13.
.19E-02 9.
.21E-02 5.
.61lE-03 14.
.88E-04 40.

07:16:36.01

Fit

6-SEP-2005 10:25:56.30

2-SEP-2005 15:07:38.01
0 16:40:00.10

Pw

99
102
128
104
124

Pw

99
102
128
104
124

O WUl

Ul ul

.67E-05100.
.00E-05 57.
.33E-05 70.
.67E-05100.
.67E-05 50.

Cts/Sec %Err

OO O

Cts/Sec %Err

.67E-03 13.
.18E-02 9.
.20E-02 5.
.59E-03 14.
.22E-04 46.

area was modified by background subtraction

Ut ut - N

Fit

6-SEP-2005 10:25:56.95

Fit




VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses

Sample title

Sample da
Sample ID

by

te

Sample type

Detector name
Elapsed live time:
Energy tolerance

MCAO : [AMSCOUNT] 0000906751
ROIPEAK V1.2, PEAKEFF V2.2,ENBACK V1.6,NID V3.3
VPSCR081705SL20
17-AUG-2005 00:00:00 Acquisition date

09
TH
041

Errors propagated: Yes

Efficiency type
Abundance limit

Average value

75.00

Post-NID Peak Search Report

It Energy

3991.
4667
4903.
5391.
5820.

OO O OO

28%

L27%

20%*
34%*
70%

Area

58 76.10
120 55.72
327122.25

47 21.59

5326.70

0 02:50:00.00
100.00 keV

175.
399.
77
645.
.67

478

794

FWHM Channel

31
30

45

Left

113
318
419
563
752

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

99 26.
102 18.
128 11.
104 29.
124 93.

OWkERk WwWwWw

6-SEP-2005 10:25:57

6-SEP-2005 07:16:36
1.0833 gram

0 02:50:00.40 0.0%
8.00
3.00 %

Peak Energy

Nuclides Activity

pCi/gram
TH-232 0.688
TH-230 1.44
TH229 3.91
TH-228 0.569
TH-227 6.504E-02



Eberline Services
OCak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
6-SEP-2005 10:26:12

khkhkkkhkhkhkkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhhkhkhhkhkhrhhkhkhhkhhhhhhkhhkhhhkhhhhrhhhkdhhhhhkhdhkhh

Spectral File: ND AMS ARCHIVE S:S_0508095A-TH$10_TH.CNF

khkkkhkhkhkhkhkkhkkhkhkhkhkhkhkhhkhkhhhkhkhkhkhkhhhhkhhkhhkhdhkhkkhkhdhdhohkhkdhhhkdhkdhkkhhdhkhkdhdhkdhkhkdhkdhkhdhdhdhkkkhdhkhdkdhkhkhdhkk

TRACER DPM AT SAMPLE DATE: 10.229

SAMPLE MATRIX:

ENERGY CAL DATE:
BKG FILENAME:

BATCH ID: 0508095A-TH * SAMPLE ID:
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT:
SAMPLE TITLE: VPSCR081705SL0OA *
ACQ DATE: 6-SEP-2005 07:16 *
ELAPSED LIVE TIME: 10200. * RECOVERY:
TRACER ID: TH-18A *
LAMBDA VALUE: 455, * ROI TYPE:
*
*
*
*

*

SOIL
2-SEP-2005 04:47

B 042 2SEP0S
*

10

1.028E+00 gram

DETECTOR NUMBER:
AVERAGE EFFICIENCY:

TRACER FWHM (kev):

CONFIDENCE FACTOR:
LLD CONSTANT:
EFF CAL DATE:
BKG ELAPSED TIME:

042
21.95%
85.51%
95.48

STANDARD
4.65
2.71

2-SEP-2005 04:47

60000.

khkkkhkhkhhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhrhhkhkrhkhkhkhkhhkhhbhkhkhhbhkhrhkhkhhhkhhbhdhkhkhkhhhhhkhhkhhhkhhhkkhdhdhihk

NUCLIDE

TH-227

TH-228

TH229

TH-230

TH-232

ENERGY

5850.

5400.

4872.

4672,

3997.

0

0

NUCLIDE ACTIVITY SUMMARY

NET BKG $ABN ACTIVITY
AREA pCi/ gram
23.00 0.00 97.5 3.244E-01
37.83 0.17 99.9 5.302E-01
324.83 0.17 99.5 4 _.480E+00
105.66 0.34 99.8 1.453E+00
39.49 0.51 100.0  5.421E-01

TPU/ERROR
2-SIGMA

1.450E-01
1.927E-01
6.490E-01
3.670E-01

1.944E-01

MDC

pCi/ gram

3

6.

6.

7

8

.815E-02

356E-02

382E-02

.455E-02

.278E-02

e okok ok ok de dkodkok ok ke ke ok kok ko k ok ok k ok ko ke ke kk ko ok ok sk ok ke k ke ke ke ok ke ke ke ok ke sk sk ke sk ke ke ke ke ke sk ke ke ke ke ke ek ke ke ke ke ke ke ke ke ke ok ke ke ke ok ke ke

*** Tracer FWHM > 80.0 Kev * %k

Reviewer
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Channel Contents for ND_AMS ARCHIVE S:S _0508095A-TH$10_TH

Channel
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Gross Sample

Detector ID: 42
Live Time:
Batch Id:
Sample Type: TH

Pk It
1 0
2 0
3 0
4 0
5 0

Eberline Services
Oak Ridge Laboratory

Counts Within Peak Regions

Acquisition Start:
Real Time:

0 02:50:00.00
0508095A-TH

Energy

3983
4650
4904

5360.
5819.

.39
.23
.53
12
03

Generated:

Area Bkgnd FWHM Channel

40 0154.31
106 0106.36
325 0 95.48

38 0132.51

23 0 3.12

Background Counts Within Peak Regions

Live Time:

Pk I

b W

t

OO O OO0

Acquisition Start:
Real Time:

0 16:40:00.00

Energy

3950
4578
4915

5301.

5874

.94
.36
.61
78
.51

173.

393

479.

634
794

Sample Id:
Left

15 113

.72 319
30 419

.76 563
.26 753
Generated:

Area Bkgnd FWHM Channel

0172.15
0237.88
0 3.13
0 0.00
0 0.00

ORREMNMDW

Net Sample Counts Within Peak Regions

Pk It
1 0
2 0
3 0
4 0
5 0

Flag:

Energy

3983
4650
4904
5360
5819

ne%n

.39%*
.23%*
.53%*
L12%
.03%*

= Peak

l62.
369.

482
614
814

Area Bkgnd FWHM Channel

39 0154 .31
106 0106.36
325 0 95.48

38 0132.51

23 0 3.12

173.
393.
479.

634
794

Left

00 113

00 319

.50 419
.50 563
.50 753
Generated:
Left

15 113

72 319

30 419

.76 563
.26 753

6-SEP-2005 10:26:02.09

6-SEP-2005

0 02:50:00.40

10

Pw

99
101
128
104

124

2-SEP-2005

NWWEk W

Cts/Sec %Err

.92E-03 15.
.04E-02 9.
.19E-02 5.
.73E-03 16.
.25E-03 20.

0 16:40:00.10

Pw

99
101
128
104
124

Pw

99
101
128
104
124

Ok EFE Wy

NWWER W

O NUTg

Cts/Sec %Err

.00E-05 57.
.33E-05 70.
.67E-05100.
.67E-05100.
.00E+00 O.

7
7
0
0
0

Cts/Sec %Err

.87E-03 16.
.04E-02 9.
.18E-02 5.
.71E-03 16.
.25E-03 20.

area was modified by background subtraction

W WwoJgOo

07:16:54.01

Fit

6-SEP-2005 10:26:10.14

15:07:41.01

Fit

6-SEP-2005 10:26:10.47

Fit



VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses

Sample title

Sample da
Sample ID

by

te

Sample type

Detector name
Elapsed live time:
Energy tolerance

MCAO: [AMSCOUNT] 0000906751
ROIPEAK V1.2, PEAKEFF V2.2,ENBACK V1.6,NID V3.3

VPSCR081705SL0OA

17-AUG-2005 00:00:00 Acquisition date

10
TH
042

Errors propagated: Yes

Efficiency type
Abundance limit

Post-NID Peak Search Report

It Energy

0 3983
0 4650.
0 4904
0 5360.
0 5819.

.39%*

23%*

.53%*

12%*
03%*

Area

Average value
75.00

39154

325 95
38132

.31
106106.

36

.48
.51
23 3.

12

0 02:50:00.00
100.00 keV

173.
393.
479.
.76
.26

634
794

FWHM Channel

15
72
30

Left

113
319
419
563
753

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

99 32.
101 19.
128 11.
104 32.
124 41.

~Soakrk R

6-SEP-2005 10:26:11

6-SEP-2005 07:16:54
1.0284 gram

0 02:50:00.40 0.0%
8.00
3.00 %

Peak Energy

Nuclides Activity

pCi/gram
TH-232 0.464
TH-230 1.24
TH229 3.83
TH-228 0.453
TH-227 0.277




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
6-SEP-2005 10:26:29

Hohkhhhhk ko khk ko k ok kkkkkk ok sk k Ak hh ok h ok ko kkh kA khk Ak Ak hhhhh ok ke kkhkhkkhkkhk ok k k%

Spectral File: ND AMS ARCHIVE S:S 0508095A-TH$11 TH.CNF

Fok ok kk ok ko kkk ok ok Kk k ok ko kkkkkkkk ko ko k ok khkk ko k ok ok k ok h bk ko kk ok ok hkkkkkkk kkkokk ko
*

BATCH ID: 0508095A-TH * SAMPLE ID: 11
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.099E+00 gram
SAMPLE TITLE: VPSCR0817055L0B * DETECTOR NUMBER: 043
ACQ DATE: 6-SEP-2005 07:17 * AVERAGE EFFICIENCY: 21.70%
ELAPSED LIVE TIME: 10200. * RECOVERY: 81.15%
TRACER ID: TH-18A * TRACER FWHM (kev): 191.97
LAMBDA VALUE: 459. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 10.330 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 2-SEP-2005 04:47 * EFF CAL DATE: 2-SEP-2005 04:47
BKG FILENAME: B 043 2S5SEPO05 * BKG ELAPSED TIME: 60000.

*
Jeod gk ok ok Kk ko ok ke ok Kk ok ok ok ok ok ok ok ko ok ke ok ok ke ok e ok ke gk ke ok e ok ke gk e ok gk ke gk ok ok ke ke ok ke ok ok ok ok ok ke ok ok e ok ok ok Sk ok ke ke ke ok ke ok ok ok ok e ok

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %$ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
TH-227 5850.0 7.66 0.34 97.5 1.077E-01 8.173E-02 7.610E-02
TH-228 5400.0 51.49 0.51 99.9 7.195E-01 2.332E-01 8.259E-02
TH229 4872.0 307.83 0.17 99.5 4 .233E+00 6.231E-01 6.363E-02
TH-230 4672.0 232.66 0.34 99.8 3.190E+00 6.669E-01 7.433E-02
TH-232 3997.0 73.83 0.17 100.0 1.010E+00 2.872E-01 6.333E-02

Khkhkhkhkkdhhkdhkrhhhrhhhhkhkhkdhkhdhhhhhhhkhdhdrhkhdhbhkhhhhdhhhrhhdhhdhhhhkhkkhhkhhdhhhkkhddhhkihkrkd

**%* Tracer FWHM > 80.0 Kev % % %k

G-Gos”

Date

Analyst

Jj@w Q/gz@&/ 9/ elos

Reviewer Zj/ / 6/ Date
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Channel Contents for ND_AMS_ARCHIVE_S:S_0508095A-TH$11_TH

Channel
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71
85
99
113
127
141
155
169
183
197
211
225
239
253
267
281
295
309
323
337
351
365
379
393
407
421
435
449
463
477
491
505
519
533
547
561
575:
589
603
617
631
645
659
673
687
701
715
729
743
757
771
785
799
813
827
841
855
869
883
897
911
925
939
953
967
981
995
1009
1023




Gross Sample

Detector ID: 43 Acquisition Start:

Live Time: 0 02:50:00.00 Real Time:

Batch Id: 0508095A-TH Sample Id:

Sample Type: TH

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3978.96 74 0 74.69 172.59 114
2 0 4658.40 233 0 69.22 397.76 320
3 0 4903.07 308 0191.97 480.32 420
4 0 5374.77 52 0 37.00 641.83 564
5 0 5807.30 8 0 3.12 7%92.75 755

Background Counts Within Peak Regions Generated:

Live Time: 0 16:40:00.00 Real Time:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3949.17 1 0 3.13 163.00 114
2 0 4576.94 2 0137.87 370.00 320
3 0 4914.26 1 0 3.13 483.50 420
4 0 5301.89 3 0134.74 616.00 564
5 0 5877.24 2 0131.61 817.00 755
Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3978.96%* 74 0 74.69 172.59 114
2 0 4658.40%* 233 0 69.22 397.76 320
3 0 45903.07%* 308 0191.97 480.32 420
4 0 5374.77%* 51 0 37.00 641.83 564
5 0 5807.30% 8 0 3.12 7%92.75 755

Flag: "#*" = Peak

Eberline Services
Oak Ridge Laboratory

Counts Within Peak Regions Generated:

Acquisition Start:

6
0
1

Pw

99
101
128
105
125

6-SEP-2005 10:26:15.44

-SEP-2005 07:17:14.01

02:50:00.40
1

Cts/Sec %Err

.25E-03 11.
.28E-02 6.
.02E-02 5.
.10E-03 13.
.84E-04 35.

~S U1 W g
[ AVo RN o) o)

Fit

6-SEP-2005 10:26:26.79

2-SEP-2005 15:07:44.01

0
Pw

99
101
128
105
125

Pw

99
101
128
105
125

16:40:00.20
Cts/Sec S$Err

.67E-05100.
.33E-05 70.
.67E-05100.
.00E-05 57.
.33E-05 70.

WUl - W
NN O 3O

Fit

6-SEP-2005 10:26:27.11

Cts/Sec %Err

.24E-03 11.
.28E-02 6.
.02E-02 5.
.05E-03 14.
.51E-04 37.

~S U1 W3
POJO0 3

area was modified by background subtraction

Fit



VMS Nuclide Identification Report V3.0 Generated

Configuration
Analyses by
Sample title
Sample date

VPSCR081705SL0OB

Sample ID : 11

Sample type : TH

Detector name : 043

Elapsed live time: 0 02:50:00.00
Energy tolerance : 100.00 keV
Errors propagated: Yes
Efficiency type : Average value
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel
0 3978.96%* 74 74.69 172.59
0 4658.40%* 233 69.22 397.76
0 4903.07%* 308191.97 480.32
0 5374.77%* 51 37.00 641.83
0 5807.30%* 8 3.12 7%92.75

Left

114
320
420
564
755

MCAOQO: [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

17-AUG-2005 00:00:00 Acquisition date

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw

99
101
128
105
125

Q

23.
13.
11.
28.
74.

3Exrr

P Od P W

Fit

6-SEP-2005 10:26:28

6-SEP-2005 07:17:14
1.0992 gram

0 02:50:00.40 0.0%
8.00
3.00 %

Peak Energy

Nuclides Activity

pCi/gram
TH-232 0.820
TH-230 2.59
TH229 3.44
TH-228 0.584
TH-227 8.741E-02



Eberline Services
OCak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
6-SEP-2005 10:26:47

R R R R R R R R R R R R R s E E E E R RS R SRR RS E R R E AR R R

Spectral File: ND _AMS ARCHIVE S:S 0508095A-TH$12_ TH.CNF

R R R R R R R 2 s 2 2 R R R R R R R R RS EE R EEEE R R R EE R R AR

BATCH ID: 0508095A-TH
SAMPLE DATE: 17-AUG-2005 00:00
SAMPLE TITLE: VPSCR081705SLOC
ACQ DATE: 6-SEP-2005 07:17
ELAPSED LIVE TIME: 10200.
TRACER ID: TH-18A
LAMBDA VALUE: 471.
TRACER DPM AT SAMPLE DATE: 10.582
SAMPLE MATRIX: SOIL
ENERGY CAL DATE: 2-SEP-2005 04:47
BKG FILENAME: B 044 2SEP05

R R R R R R R R R R R X s  E S R R R RS RS R RS E AR AR AL AR R LR SR

*

* %k Ak Kk Kk ok H F * F

*

SAMPLE ID:
ALIQUOT:

12

1.173E+400 gram

DETECTOR NUMBER:
AVERAGE EFFICIENCY:

RECOVERY :

TRACER FWHM (kev):

ROI TYPE:

CONFIDENCE FACTOR:
LLD CONSTANT:

EFF CAL DATE:

BKG ELAPSED TIME:

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN
AREA

TH-227 5850.0 7.15 0.85 97.5

TH-228 5400.0 20.64 1.36 99.9

TH229 4872.0 209.83 0.17 99.5

TH-230 4672.0 61.32 0.68 99.8

TH-232 3997.0 28.66 0.34 100.0

R R R R R R R R R R R R X 22 SRRSO E SRR R RS R AR AR R R AR R R R LR

ACTIVITY

pCi/ gram

1

4

4

1

5

.416E-01

.062E-01

.064E+00

.184E+00

.524E-01

Analyst Ddte

N, e - Gos

Uelos

Reviewer Date

TPU/ERROR
2-SIGMA

1.159E-01
1.995E-01
6.772E-01
3.720E-01

2.305E-01

044
20.21%
58.00%
61.07

STANDARD
4.65
2.71

2-SEP-2005 04:47

60000.

MDC

pCi/ gram

1.

1.

8.

1.

1.

383E-01

568E-01

961E-02

264E-01

045E-01
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Channel Contents for ND_AMS_ARCHIVE_S:S_0508095A-TH$12_TH

Channel
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43:
57:
71
85
99
113
127
141
155
169
183
197
211
225
239
253
267
281
295
309
323
337
351
365
379
393
407
421
435
449
463
477
491
505
519
533
547
561
575:
589
603
617
631
645
659
673
687
701
715
729
743
757
771
785
799
813
827
841
855
869
883
897
911
925
939
953
967
981
995
1009
1023




Gross Sample

Detector ID: 44 Acquisition Start:

Live Time: 0 02:50:00.00 Real Time:

Batch Id: 0508095A-TH Sample Id:

Sample Type: TH

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3972.03 29 0 49.57 172.31 116
2 0 4642.69 62 0 86.195 395.00 322
3 0 4893.44 210 0 61.07 479.61 423
4 0 5331.50 22 0 96.11 629.27 567
5 0 5800.91 8 0142.62 7592.37 757

Background Counts Within Peak Regions

Live Time:

Eberline Services
Oak Ridge Laboratory

Counts Within Peak Regions Generated:

Acquisition Start:
Real Time:

0 16:40:00.00

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3949.98 2 0 71.59 165.00 116
2 0 4576.73 4 0 68.48 372.50 322
3 0 4914.79 1 0 3.11 486.50 423
4 0 5300.66 8 0 0.00 618.50 567
5 0 5873.94 5 0 4.57 818.50 757

Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3972.03% 29 0 49.57 172.31 116
2 0 4642.69%* 61 0 86.19 395.00 322
3 0 4893.44~* 210 0 61.07 479.61 423
4 0 5331.50%* 21 0 956.11 629.27 567
5 0 5800.91* 7 0142.62 792.37 757

Flag: "*" = Peak

Generated:

6-SEP-2005 10:26:32.87

6-SEP-2005 07:17:34.01
0 02:50:00.40

12

Pw

99
102
128
104
124

NN

Cts/Sec

.84E-03
.08E-03
.06E-02
.16E-03
.84E-04

$Err

18.
12.

21.
35.

WO J0n

Fit

6-SEP-2005 10:26:44.74

15:07:47.01

2-SEP-2005

0 16:40:00.10
Pw Cts/Sec %Err
99 3.33E-05 70.7
102 6.67E-05 50.0
128 1.67E-05100.0
104 1.33E-04 35.4
124 8.33E-05 44.7

Fit

6-SEP-2005 10:26:45.03

Pw

99
102
128
104
124

NN

Cts/Sec

.81E-03
.01E-03
.06E-02
.02E-03
.01E-04

area was modified by background subtraction

)

18.
12.

22.
39.

O 0 W W

Fit




VMS Nuclide Identification Report V3.0 Generated

Configuration
Analyses by
Sample title
Sample date
Sample ID

Sample type
Detector name
Elapsed live time:
Energy tolerance
Errors propagated:
Efficiency type
Abundance limit

MCAOQ: [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

17-AUG-2005 00:00:00 Acguisition date

VPSCR081705S8L0OC

12

TH

044

0 02:50:00.00
100.00 kevVv

Yes

Average value

75.00

Post-NID Peak Search Report

It Energy Area

0 3972.03%* 29 49.57
0 4642.69% 61 86.19
0 4893.44%* 210 61.07
0 5331.50% 21 96.11
0 ©5800.91%* 7142 .62

172
395

FWEM Channel

.31
.00
479.
629.
792.

61
27
37

Left

116
322
423
567
757

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

99
102
128
104
124

=
w
3030

6-SEP-2005 10:26:46

6-SEP-2005 07:17:34
1.1730 gram

0 02:50:00.40 0.
8.00
3.00 %

Peak Energy

Nuclides Activity
pCi/gram
TH-232 0.320
TH-230 0.687
TH229 2.36
TH-228 0.236
TH-227 8.213E-02




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
6-SEP~-2005 10:26:55

Ak k ko ko hkk kR A AR A IR h Ak hk ok kkhk ok khhkhkkk kR h ok kA hkkhhkhkhkhkkkkkhkkhkhhkkdhh k%

Spectral File: ND AMS ARCHIVE S:S 0508095A-TH$13_TH.CNF

e L R I e I R T e T R R R AR A AR e
*

BATCH ID: 0508095A-TH * SAMPLE ID: 13
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.053E+00 gram
SAMPLE TITLE: VPSCR081705SL0D * DETECTOR NUMBER: 045
ACQ DATE: 6-SEP-2005 07:17 * AVERAGE EFFICIENCY: 20.93%
ELAPSED LIVE TIME: 10200. * RECOVERY : 91.58%
TRACER ID: TH-18A * TRACER FWHM (kev) : 0.00
LAMBDA VALUE: 465. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 10.447 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 2-SEP-2005 04:47 * EFF CAL DATE: 2-SEP-2005 04:47
BKG FILENAME: B 045 2SEPO5 * BKG ELAPSED TIME: 60000.

*
R R R X s I R R RS E RS RS RS R R R R R R R

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %$ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
TH-227 5850.0  24.00 0.00 97.5 3.236E-01 1.418E-01 3.647E-02
TH-228 5400.0 54.66 0.34 89.9 7.323E-01 2.305E~01 7.118E-02
TH229 4872.0 338.83 0.17 899.5 4.467E+00 6.395E-01 6.101E-02
TH-230 4672.0 670.00 0.00 99.8 8.807E+00 1.558E+00 3.562E-02
TH-232 3997.0 77.00 0.00 100.0 1.010E+00 2.809E-01 3.556E-02

kkkhkhkhkhhhhhkhhkhhkkkhhhkkhkhkhhkkrk Ak Ak h kAR hk kR Rk khkhkhkhhhkhhdhkhkkkkhdhrdddhhkhdhkhhrbhrhhdk

*** Tracer FWHM < 10.0 Kev * %%
2 ¢-tos
Analys Date

Reviewer Date

/@w 0@ ‘ Oletos
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Channel Contents for ND_AMS_ARCHIVE_S:S _0508095A-TH$13_TH

Channel
1:
15:
29
43
57
71
85
99
113
127
141
155
169
183
197
211
225
239
253
267
281
295
309
323
337
351
365
379
393
407
421
435
449
463
477
491
505
519
533
547
561
575:
589
603
617
631
645
659
673
687
701
715
729
743
757
771
785
799
813
827
841
855
869
883
897
911
925
939
953
967
981
995
1009
1023




Gross Sample

Detector ID: 45
Live Time:
Batch Id:
Sample Type: TH

Pk It
10
2 0
3 0
4 0
5 0

0 02:50:00.00
0508095A-TH

Energy

3994
4664
4900

5386.
5856.

.79
.60
.71
10
90

Area

77
670
339

55

24

Eberline Services
Oak Ridge Laboratory

Counts Within Peak Regions

Acquisition Start:
Real Time:

Generated:

Bkgnd FWHM Channel

0136.67
0 80.87
0 0.00
0 0.00
0357.80

Background Counts Within Peak Regions

Live Time:

Pk It
i 0
2 0
3 0
4 0
5 0

0 16:40:00.00

Energy

3951

4575.

4915

5301.
5876.

.29
49
.72
99
52

Area

ol VECHoNe]

Acquisition Start:
Real Time:

Net Sample Counts Within Peak Regions

Pk It
1 0
2 0
3 0
4 0
5 0

Flag:

Energy

3994
4664
4900
5386
5856

"k = Peak

.79%*
.60%
LT1*
.10%*
.90%

Area

77
670
339

55

24

Bkgnd FWHM Channel Left
0 0.00 160.00 111

0 0.00 366.00 316

0 3.13 480.50 417

0 0.00 612.50 561

0 0.00 813.00 751
Generated:

Bkgnd FWHM Channel Left
0136.67 174.34 111

0 80.87 396.12 316

0 0.00 475.76 417

0 0.00 642.02 561
0357.80 806.71 751

174

396.
475.

642

806.

Sample Id:
Left

.34 111
12 316

76 417

.02 561
71 751

Generated:

6-SEP-2005

0 02:50:00.

13
Pw Cts/Sec
99 7.55E-03
101 6.57E-02
128 3.32E-02
104 5.39E-03
125 2.35E-03

6-SEP-2005 10:26:51.51

07:17:54.01

10

Fit

6-SEP-2005 10:26:53.71

2-8EP-2005
0 16:40:00

Pw

99
101
128
104
125

Pw

99
101
128
104
125

oOWKHrHOoOOo

15:07:50.01

.10

Cts/Sec %Err

.00E+00
.00E+00

0.
0

.67E-05100.

.33E-05
.00E+00

70.
0.

O JOOO

Fit

6-SEP-2005 10:26:54.00

N OTWOoO

Cts/Sec %Err

.55E-03
.57E-02
.32E-02
.36E-03
.35E-03

area was modified by background subtraction

11.
3.
5.

13.

20.

N T NGRS

Fit



VMS Nuclide Identification Report V3.0 Generated 6-SEP-2005 10:26:54

Configuration : MCAO: [AMSCOUNT] 0000906751

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Sample title : VPSCR0O81705SL0OD

Sample date : 17-AUG-2005 00:00:00 Acquisition date : 6-SEP-2005 07:17:54
Sample ID : 13 Sample quantity : 1.0534 gram

Sample type : TH Sample geometry

Detector name : 045 Detector geometry:

Elapsed live time: 0 02:50:00.00 Elapsed real time: 0 02:50:00.10 0.0
Energy tolerance : 100.00 kev Half life ratio : 8.00

Errors propagated: Yes Systematic Error : 3.00 %
Efficiency type : Average value Efficiencies at : Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw 3%Err Fit Nuclides Activity
’ pCi/gram
0 3594.79%* 77136.67 174.34 111 99 22.8 TH-232 0.925
0 4664.60%* 670 80.87 396.12 316 101 7.7 TH-230 8.07
0 4500.71%* 339 0.00 475.76 417 128 10.9 TH22S 4.08
0 5386.10%* 55 0.00 642.02 561 104 27.1 TH-228 0.671
0 5856.90%* 24357.80 806.71 751 125 40.8 TH-227 0.2596




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
6-SEP-2005 10:27:07

Ak hkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhhkhkhhhhhhhhhkhkhkhkhkhkdhhhdhdhdhdhdhhhhhhkhkhkhkhkhkhhhhkhkhhkhhdhhhddddddhrhhhhk

Spectral File: ND _AMS ARCHIVE S:S_0508095A-TH$14_TH.CNF

L I I R R E S T S S S S S R R

BATCH ID: 0508095A-TH
SAMPLE DATE: 17-AUG-2005 00:00
SAMPLE TITLE: VPSCR081705S5LOE
ACQ DATE: 6-SEP-2005 07:18
ELAPSED LIVE TIME: 10200.
TRACER ID: TH-18A
LAMBDA VALUE: 456.
TRACER DPM AT SAMPLE DATE: 10.243
SAMPLE MATRIX: SOIL

ENERGY CAL DATE:

BKG FILENAME: B 046 2SEP

hkhkdhkhhkhhdhdhhkhkhhhhkhkrdhhkhhhhhkhhhdkhhkhhhhkhhhhhkhdhhhhdhhhhhhhrdhrhhdhhkhkddhhhdhrhhdrhd ik

2-SEP-2005 04:47

05

*

* % % X % X X % % X %

*

SAMPLE ID: 14
ALIQUOT: 1.053E+00 gram
DETECTOR NUMBER: 046
AVERAGE EFFICIENCY: 21.06%
RECOVERY: 61.23%
TRACER FWHM (kev): 154.95
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 2-SEP-2005 04:47
BKG ELAPSED TIME: 60000.

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG
AREA

TH-227 5850.0 7.32 0.68

TH-228 5400.0 38.66 0.34

TH229 4872.0 223.49 0.51

TH-230 4672.0 91.15 0.85

TH-232 3997.0 36.83 0.17 1

Ak hkhkhk kA hkhkhkhkhkhkhkkhkhhhkhkhkkhhkhhhhhhhhhhhhhhhdhdhhdhhhhhhhhbhhkhkhkhrhhrhkhhhhrhhhhhhhhrrhhrdx

*** Tracer FWHM > 80.0 Kev * %

$ABN

97.

99.

99.

99.

00

*

8

.0

¢L¢1=<’

ACTIVITY TPU/ERROR MDC
pCi/ gram 2-SIGMA pCi/ gram
1.467E-01 1.171E-01 1.310E-01
7.701E-01 | 2.840E-01 1.058E-01
4 .382E+00 7.149E-01 1.182E-01
1.782E+00 4 .906E-01 1.368E-01
7.186E-01 2.695E-01 9.028E-02

Date

Yelos

Date

Reviewer(;/'
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Channel Contents for ND_AMS _ARCHIVE S:S_0508095A-TH$14 TH

Channel
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Gross Sample

Detector ID
Live Time:
Batch Id:
Sample Type

: 46

Eberline Services

Oak Ridge Laboratory

Acquigition Start:
Real Time:

0 02:50:00.00
0508095A-TH

: TH

Pk It Energy

1 0 3981.
2 0 4644.
3 0 4894
4 0 5356
5 0 5875.

56
23

.55
.80

50

Counts Within Peak Regions

Generated:

Area Bkgnd FWHM Channel

37 0125.
92 0 5.
224 0154.
39 0 90.
8 0344.

42
19
95
89
90

Background Counts Within Peak Regions

Live Time:

Acquisition Start:
Real Time:

0 16:40:00.00

Pk It Energy

1 0 3950.
2 0 4575.
3 0 4913
4 0 5301
5 0 5876

25
25

.95

.19
.84

169.
388.

472

631.

813

Sample Id:
Left

49 111

55 315

.98 416
46 560

.50 751
Generated:

Area Bkgnd FWHM Channel

1 0 3.
5 0260.
3 0144.
2 0l188.
4 0 O.

14
39
31
24
030]

Net Sample Counts Within Peak Regions

Pk It Energy

1 0 3981
2 0 4644
3 0 4894
4 0 5356
5 0 5875

Flag: "*" = Peak

.56%*
.23%
.55%*
.80%*
.50%*

159.
365.
479.

612
813

Area Bkgnd FWHM Channel

37 0125.
91 0 5.
223 0154.
39 0 90.
7 0344.

42
19
95
89
90

169

388.
472.

631
813

Left

50 111

50 315

50 416

.00 560
.50 751
Generated:
Left

.49 111
55 315

98 416

.46 560
.50 751

6-SEP-2005 10:26:59.13

6-SEP-2005 07:18:13.01
0 02:50:00.10

14

Pw Cts/Sec %Err Fit
98 3.63E-03 16.4

102 9.02E-03 10.4

128 2.20E-02 6.7

105 3.82E-03 16.0

126 7.84E-04 35.4

6-SEP-2005 10:27:05.25

2-SEP-2005 15:07:53.01
0 16:40:00.10

Pw Cts/Sec %Err Fit

.67E-05100.
.33E-05 44.
.00E-05 57.
.33E-05 70.
.67E-05 50.

98
102
128
105
126

AW Ul
[eENIENE  Ne]

6-SEP-2005 10:27:05.55

Pw Cts/Sec $%Err Fit
98 3.61E-03 16.5
102 8.94E-03 10.5
128 2.19E-02 6.7
105 3.79E-03 16.2
126 7.18E-04 38.9

area was modified by background subtraction



VMS Nuclide Identification Report V3.0 Generated 6-SEP-2005 10:27:06

Configuration : MCAQ: [AMSCOUNT] 0000906751

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Sample title : VPSCRO81705SLOE

Sample date : 17-AUG-2005 00:00:00 Acquisition date : 6-SEP-2005 07:18:13
Sample ID : 14 Sample quantity : 1.0530 gram

Sample type : TH Sample geometry

Detector name : 046 Detector geometry:

Elapsed live time: 0 02:50:00.00 Elapsed real time: 0 02:50:00.10 0.0
Energy tolerance : 100.00 keV Half life ratio : 8.00

Errors propagated: Yes Systematic Error : 3.00 %
Efficiency type : Average value Efficiencies at : Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram
0 3981l.56% 37125.42 169.49 111 98 33.0 TH-232 0.440
0 4644.23%* 91 5.19 388.55 315 102 21.1 TH-230 1.09
0O 4894 .55%* 223154.95 472.98 416 128 13.4 TH229 2.68
0 5356.80% 39 90.89 631.46 560 105 32.3 TH-228 0.472
0 5875.50%* 7344.90 813.50 751 126 77.8 TH-227 8.985E-02

o




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
6-SEP-2005 10:27:23

kkhkhkdkhkhkhkhkhhkhkhkhkhkhkhhkhkhkdhhhkdhhhkhhhkhkhhkkhkhkhhhhkhhhhhhkdhhkhdhkhdhhkhhhkhhhhhrhkdrhhkdhhkkhkhkdkkkhkk

Spectral File:

*******************************************************************************

BATCH ID:
SAMPLE DATE:
SAMPLE TITLE:
ACQ DATE:

ELAPSED LIVE TIME:

TRACER ID:
LAMBDA VALUE:

TRACER DPM AT SAMPLE DATE: 10.240

SAMPLE MATRIX:

ENERGY CAL DATE:

BKG FILENAME:

*

2-SEP-2005 04:47

ND AMS ARCHIVE S:S 0508095A-THS$15 TH.CNF

EFF CAL DATE:

2-8SEP-2005 04:47

0508095A-TH * SAMPLE ID: 15
17-AUG-2005 00:00 * ALIQUOQOT: 9.926E-01 gram
VPSCR081705SLOF * DETECTOR NUMBER: 047
6-SEP-2005 07:18 * AVERAGE EFFICIENCY: 21.40
10200. * RECOVERY: 89.76
TH-18A * TRACER FWHM (kev): 48.59
455. * ROI TYPE: STANDARD
* CONFIDENCE FACTOR: 4.65
SOIL * LID CONSTANT: 2.71

*

*

B 047 2SEP0OS

*

BKG ELAPSED TIME:

%

°
5

60000.

kkkhkdkhkhkhkdkhkhkhkhkhkhkhkhhkhkhkkhkhkhkkhhkhkhkhkhkhhhkhhhkhhhkhhhhkhdhhhhhhhhkhkhhkhkhhkhhhhhhhkhkdhhhhkhkhkdkdhhkhkdkkx

NUCLIDE

TH-227

TH-228

TH229

TH-230

TH-232

ENERGY

5850.0

5400.0

4872.0

4672.0

3997.0

NUCLIDE ACTIVITY SUMMARY

NET BKG %ABN ACTIVITY
AREA pCi/ gram
11.32 0.68 97.5 1.616E-01
81.32 0.68 99.9 1.154E+00
332.83 0.17 99.5 4.647E+00
215.83 0.17 99.8 3.004E+00
87.15 0.85 100.0 1.211E+400

TPU/ERROR

1.

3.

6.

6

3

2-SIGMA

027E-01

164E-01

686E-01

.308E-01

.248E-01

MDC

pCi/ gram

9.

9.

6.

6.

9.

327E-02

099E-02

461E-02

441E-02

723E-02

Fhkkhkhkhkhkhkdkhkhkhkhhhhhkdhhkdhkdhkhkhhkhkhkhhhkhkhkhkhkhkhkhkhkdhkhhhhkhhkhhkdkhkhhkhhkhkdhhkdhhkhkhkkhhhkhhkhhkhhkhhhkkhkk

N, |

£ Qo5

Analyst

e

@

Date

Pelos

Revi&wer KQ (/ é/ Date
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Channel Contents for ND_AMS ARCHIVE S:S 0508095A-TH$15 TH

Channel
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated: 6-SEP-2005 10:27:10.82
Detector ID: 47 Acquisition Start: 6-SEP-2005 07:18:34.01
Live Time: 0 02:50:00.00 Real Time: 0 02:50:00.10
Batch Id: 0508095A-TH Sample Id: 15
Sample Type: TH
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec $%Err Fit
1 0 3986.37 88 0 51.02 188.16 126 101 8.63E-03 10.7
2 0 4655.23 216 0 90.71 414.07 336 103 2.12E-02 6.8
3 0 4896.01 333 0 48.59 456.58 438 130 3.26E-02 5.5
4 0 5385.53 82 0 31.04 666.37 584 106 8.04E-03 11.0
5 0 5793.20 12 0 3.04 809.92 777 125 1.18E-03 28.9
Background Counts Within Peak Regions Generated: 6-SEP-2005 10:27:21.33
Acquisition Start: 2-SEP-2005 15:07:56.01
Live Time: 0 16:40:00.00 Real Time: 0 16:40:00.00
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 3948.85 5 0197.26 176.00 126 101 8.33E-05 44.7
2 0 4577.45 1 0 3.08 387.00 336 103 1.67E-05100.0
3 0 4914.65 1 0 3.08 502.50 438 130 1.67E-05100.0
4 0 5299.74 4 0 3.08 636.50 584 106 6.67E-05 50.0
5 0 5869.21 4 0 0.00 839.00 777 125 6.67E-05 50.0
Net Sample Counts Within Peak Regions Generated: 6-SEP-2005 10:27:21.63
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 3986.37%* 87 0 51.02 188.16 126 101 8.54E-03 10.8
2 0 4655.23%* 216 0 90.71 414.07 336 103 2.12E-02 6.8
3 0 4896.01* 333 0 48.59 456.58 438 130 3.26E-02 5.5
4 0 5385.53%* 81 0 31.04 666.37 584 106 7.97E-03 11.1
5 0 5793.20%* 11 0 3.04 809.92 777 125 1.11E-03 30.7

Flag: "*" = Peak area was modified by background subtraction




VMS Nuclide Identification Report V3.0 Generated

Configuration
Analyses by

Sample title VPSCR0O81705SLOF

Sample date 17-AUG-2005 00:00:00 Acquisition date
Sample ID 15 Sample quantity
Sample type TH Sample geometry
Detector name 047 Detector geometry:
Elapsed live time: 0 02:50:00.00 Elapsed real time:
Energy tolerance 100.00 keVv Half life ratio
Errors propagated: Yes Systematic Error
Efficiency type Average value Efficiencies at
Abundance limit 75.00

Post-NID Peak Search Report

It Energy Area
0 3986.37% 87
0 4655.23%* 216
0 4896.01%* 333
0 5385.53%* 81
0 ©5793.20% 11

FWHM Channel

51.
.71
48.
.04
.04

90

31

02

59

188.
414.
496 .
666 .
809.

16
07
58
37
92

Left

126
336
438
584
777

MCAQ: [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Pw %Err Fit

101
103
130
106
125

21.
13.
11.
22,
61.

Ut W o oW

6-SEP-2005 10:27:22

6-SEP-2005 07:18:34
0.99260 gram

0 02:50:00.10 0.
8.00
3.00 %

Peak Energy

Nuclides Activity
pCi/gram
TH-232 1.09
TH-230 2.70
TH229 4.17
TH-228 1.04
TH-227 0.145




hhkkkhkhhkhkhkhkh ko khkhkhhhhhhhhhhhhhhhhhhhkhkhkhkhhhhkhhhkhkhkhkhhkkhkhkhkhkkk*
ND AMS ARCHIVE S:S 0508095A-THS$16 TH.CNF

Spectral File:

dkdkhkhkhhhhdhhhhhhdhkhhhhhhkhhkhhhhhhhhdkhhkhhkhdhhhhdhhdhhhkhhhhhhhkhkhhkhhhhhhhdohhhhhdhhkkhdhkkk

BATCH ID:
SAMPLE DATE:
SAMPLE TITLE:
ACQ DATE:

ELAPSED LIVE TIME:

TRACER ID:
LAMBDA VALUE:

TRACER DPM AT SAMPLE DATE: 10.319

SAMPLE MATRIX:

ENERGY CAL DATE:

BKG FILENAME:

LR EEEEEEEEESSEESEEESEEEE R SRR R R R R RS R RS RS REEEEEEEREREEEEREEEEEEEEEEEEERESEEEEEEEERS

NUCLIDE

TH-227

TH-228

TH229

TH-230

TH-232

LR EEE SRS EEEESESEEEE ST S S E S SRR S L LRSS S EEES R SR EE SRS SR EEEEEEEEEEEEEE R R LRSS EEEEEEEEE]

ENERGY

5850.0
5400.0
4872.0
4672.0

3997.0

éi/

Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
6-SEP-2005 10:27:37

*

SOIL
2-SEP-2005 04:47
B_048 2SEP0S

0508095A-TH * SAMPLE ID:
17-AUG-2005 00:00 * ALIQUOT:
VPSCR081705SL0G *
6-SEP-2005 07:18 *
10200. * RECOVERY:
TH-18A *
459. * ROI TYPE:
*
*
*
*

*

NUCLIDE ACTIVITY SUMMARY

NET BKG %$ABN ACTIVITY
AREA pCi/ gram
16.32 0.68 97.5 3.370E-01
30.96 2.04 99.9 6.354E-01
218.96 2.04 99.5 4,422E+00
56.15 0.85 99.8 1.131E+00
35.15 0.85 100.0 7.065E-01

. € G-6os

Analys

Date

R ﬂ% Velos
(:) ate

16

1.051E+00 gram

DETECTOR NUMBER:
AVERAGE EFFICIENCY:

TRACER FWHM (kev) :

CONFIDENCE FACTOR:
LLD CONSTANT:
EFF CAL DATE:
BKG ELAPSED TIME:

TPU/ERROR
2-SIGMA

1.812E-01
2.629E-01
7.288E-01
3.655E-01

2.727E-01

048
20.07%
62.48%
46.15

STANDARD
4.65
2.71

2-SEP-2005 04:47

60000.

MDC
pCi/ gram

1.349E-01
1.881E-01
1.889E-01
1.409E-01

1.406E-01
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S:S_0508095A-TH$16_TH

Channel Contents for ND_AMS_ARCHIVE

Channel
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0000000010000100000000000011120012933102100001000000000000000000000000000

0000000000000000000000100000014004111120000000110000000000000000000000000

0000000001000110000000011020002004511301000000021000010000000000000000000

00000000000000010000000001010311105/41202000000001000000110000000000010000

0000000000100130000200000200201010442002000010001000010101000000000000000
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated:

Detector ID: 48

Live Time: 0 02:50:00.00 Real Time:
Batch Id: 0508095A-TH Sample Id:
Sample Type: TH
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 23986.63 36 0 63.32 187.92 126
2 0 4622.44 57 0 51.29 402.28 335
3 0 4897.51 221 0 46.15 496.43 438
4 0 5376.81 33 0 0.00 662.64 584
5 0 5767.75 17 0332.22 800.29 776
Background Counts Within Peak Regions Generated:
Acquisition Start:
Live Time: 0 16:40:00.00 Real Time:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3952.94 5 0 3.04 176.00 126
2 0 4575.71 5 0261.65 386.00 335
3 0 4914.53 12 0 0.00 502.00 438
4 0 5301.34 12 0 0.00 636.00 584
5 0 5876.57 4 0298.16 838.50 776
Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 3986.63% 35 0 63.32 187.92 126
2 0 4622.44~%* 56 0 51.29 402.28 335
3 0 4897.51%* 219 0 46.15 496.43 438
4 0 5376.81%* 31 0 0.00 662.64 584
5 0 5767.75%* NS 0332.22 800.29 776

Acquisition Start:

6-SEP-2005
0 02:50:00.
16

6-SEP-2005 10:27:27.60

Pw Cts/Sec

101
103
129
105
126

HWhNUow

.53E-03
.59E-03
.17E-02
.24E-03
.67E-03

07:18:54.01

10

Fit

6-SEP-2005 10:27:35.37

2-SEP-2005

0 16:40:00.

Pw

101
103
129
105
126

Pw

101
103
129
105
126

NN

Cts/Sec

.33E-05
.33E-05
.00E-04
.00E-04
.67E-05

15:07:59.01

00

$Exrr

44,
44,
28.
28.
50.

O WY

Fit

6-SEP-2005 10:27:35.66

=W w

Cts/Sec

.45E-03
.50E-03
.15E-02
.04E-03
.60E-03

Flag: "*" = Peak area was modified by background subtraction

$Err

17.
13.

6.
18.
25.

W -Jour

Fit



VMS Nuclide Identification Report V3.0 Generated

Configuration

Analyses by

Sample title

Sample date

Sample ID

Sample type

Detector name
Elapsed live time:
Energy tolerance

MCAOQ: [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

VPSCR0817058L0G

17-AUG-2005 00:00:00 Acquisition date

16
TH
048

Errors propagated: Yes

Efficiency type
Abundance limit

Average value

75.00

Post-NID Peak Search Report

It

OO O OO0

Energy

3986.

4622

63%*

.44%
4897.
5376.
5767.

51%*
81+*
75%

Area

35 63.32
56 51.29
219 46.15
31 0.00
16332.22

0 02:50:00.00
100.00 keV

187.
.28

402

496,
662.
800.

FWHM Channel

92

43
64
29

Left

126
335
438
584
776

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

101 34.
103 26.
129 13.
105 37.
126 50.

NWoawuN

6-SEP-2005 10:27:36

6-SEP-2005

07:18:54

1.0511 gram

0 02:50:00
8.00
3.00 %

.10 0.

Peak Energy

Nuclides

TH-232
TH-230
TH229

TH-228
TH-227

Activity
pCi/gram

0.441
0.706

2.76
0.397
0.211

oP



SECTION X

ANALYTICAL DATA (RADIUM-226)
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Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
31-AUG-2005 04:08:46

R R R R i R R R R R R R E R s X

Spectral File: ND AMS ARCHIVE C:C 0508095A-RAS$01 RA.CNF

R R I A R R R R A R R R E R TR X
*

BATCH ID: 0508095A-RA * SAMPLE ID: 01
SAMPLE DATE: 30-AUG-2005 00:00 * ALIQUOT: 1.000E+00 gram
SAMPLE TITLE: SPIKE * DETECTOR NUMBER: 039
ACQ DATE: 30-AUG-2005 18:22 * AVERAGE EFFICIENCY: 20.45%
ELAPSED LIVE TIME: 10200. * RECOVERY: 85.28%
TRACER 1ID: NONE * TRACER FWHM (kev) : 0.00
LAMBDA VALUE: 0. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 25-AUG-2005 04:28 * EFF CAL DATE: 25-AUG-2005 04:28
BKG FILENAME: B 039 26AUGO5 * BKG ELAPSED TIME: 60000.
' * SAF: 2.44

*
LR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R E R R R R R R R R E R E R R R R E R R R EEEEEEEEEREEEEERESEEES]

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
PO-218 6003.0 21.62 0.34 100.0 3.285E-01 2.237E-01 2.010E-01
RN-222 5490.0 89.77 0.51 99.9 1.365E+00 4 .612E-01 2.237E-01
RA-226 4785.0 653.58 0.34 100.0 9.928E+00 1.396E+00 2.009E-01

LR R E SRR S R E R R R R R R R R R R R R R R R R R R R R R R R R R R R R R E R R E R R R R E R R R R EEE R R EEEE SRR RN

N\ &4 fis VU

Analyst A% Date

F3ilos

Reviewer Date
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C:C_0508095A-RA$01_RA

Channel Contents for ND_AMS ARCHIVE

Channel
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1213301000232323422310400034305200000000000000001000010000000000000000000

1100122112112201132224312450300400000001000100000001000000000000000000000

1101232213100401120223241400201201000000001001000000000000000000000000000

1201121132321533151201121143134210000031001000000100000000000000000000000

1110112425321002225111113221323210000000100000000000000000000000000000000

0101300001022013320231322100121000000000000000000000000000000000010000000

1002223020022122122433412122031410000001010000000000010000001000000000000

0012140113130121011225342233221100000000000000000000010000000000000000000

0000320100203002222431021021211301000000100102001000000000010000000000000

1000211212122/.-.20022000332122312030000000000002001000000000000000000000000

02000013001121211015422100211032300010000110001000000000000000000000000000

00112111213126232002524231023302300000200000000010000000000100000000000000

159371593715937159371593715937-Irr9371593715957159371593715937159371593
MNOOecNTINOVOO—AMINVOOOANMULONCONMIONOCO-—MFTOMNOO M0 DOc—ANFTNMNOOP—ANTINVONR-—ANMINOVORNO N
111111122222223333333444444455555556666666777777778888888999999900

— —




Eberline Services
Cak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated:

Detector ID: 39 Acquisition Start:

Live Time: 0 02:50:00.00 Real Time:

Batch Id: 0508095A-RA Sample Id:

Sample Type: RA

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4593.66 268 0441.24 380.34 307
2 0 5243.63 37 0314.04 601.43 525
3 0 5747.57 9 0377.47 776.56 719

Background Counts Within Peak Regions Generated:

Acquisition Start:

Live Time: 0 16:40:00.00 Real Time:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4606.03 2 0352.71 384.50 307
2 0 5275.76 3 0389.84 612.50 525
3 0 5814.31 2 0 74.26 800.00 719
Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4593.66* 654 0441.24 380.34 307
2 0 5243.63* 90 0314.04 601.43 525
3 0 5747.57%* 22 0377.47 776.56 719

31-AUG-2005 04:08:40.05
30-AUG-2005 18:22:48.01
0 02:50:00.50
01
Pw Cts/Sec %Err Fit
156 2.63E-02 6.

1
176 3.63E-03 16.4
163 8.82E-04 33.3

31-AUG-2005 04:08:45.01

26-AUG-2005 12:01:50.01
0 16:40:00.10

Pw Cts/Sec %Err Fit
156 3.33E-05 70.7

176 5.00E-05 57.7
163 3.33E-05 70.7

31-AUG-2005 04:08:45.26

Pw Cts/Sec %Err Fit

156 6.41E-02 6.1
176 8.80E-03 16.5
163 2.12E-03 33.9

Flag: "*" = Peak area was modified by background subtraction




VMS Nuclide Identification Report V3.0 Generated 31-AUG-2005 04:08:46

Configuration : MCAO: [AMSCOUNT] 0000906731

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Sample title : SPIKE

Sample date : 30-AUG-2005 00:00:00 Acquisition date 30-AUG-2005 18:22:48
Sample ID : 01 Sample quantity 1.0000 gram

Sample type : RA Sample geometry

Detector name : 039 Detector geometry:

Elapsed live time: 0 02:50:00.00 Elapsed real time: 0 02:50:00.50 0.0%
Energy tolerance : 100.00 kev Half life ratio 8.00

Errors propagated: Yes Systematic Error 3.00 %
Efficiency type : Average value Efficiencies at Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit
0 4593.66%* 654441 .24 380.34 307 156 12.2

0 5243.63% 80314.04 601.43 525 176 33.1

0 5747.57* 22377.47 776.56 719 163 67.8

Nuclides Activity

pCi/gram
RA-226 8.47
RN-222 1.16

PO-218 0.280




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
31-AUG-2005 04:09:02

% d ke ke Kk ke ok ke ke ok ok ke ke ke ke ke ok ke ke ke ke ke ke sk ke ke ke ke %k ok ke ke sk ke ke %k ke ke ke %k ke ke %k ke ke ke %k ke ke ke ke ke kR ke ke ke ke ke ke ke ke ke ok ke ke ke ke ke ke ke ke ke ke ke ke ok ke ok

Spectral File: ND _AMS ARCHIVE R:R_0508095A-RAS$02 RA.CNF

Ihkhkkhhkkhk ko kk ko kk kI ok kh ko hkkk kT hk kA khkdhkkhhhkh ok kA hkk kA Rk kT kk kA kA Rk ko hkhhkdhhkdkkkkkkh*x

BATCH 1ID:
SAMPLE DATE:

0508095A-RA
30-AUG-2005 00:00

SAMPLE TITLE: BLANK
ACQ DATE: 30-AUG-2005 18:23
ELAPSED LIVE TIME: 10200.
TRACER ID: NONE
LAMBDA VALUE: 0.
TRACER DPM AT SAMPLE DATE: 0.000
SAMPLE MATRIX: SOIL

ENERGY CAL DATE:
BKG FILENAME:

25-AUG-2005 04:28
B_040 26AUGO5

*

® % % ok 2k % %k % % X O *

*

SAMPLE ID: 02
ALIQUOT: 1.000E+00 gram
DETECTOR NUMBER: 040
AVERAGE EFFICIENCY: 20.89%
RECOVERY : 100.00%
TRACER FWHM (kev): 0.00
ROI TYPE: STANDARD
CONFIDENCE FACTOR: 4.65
LLD CONSTANT: 2.71
EFF CAL DATE: 25-AUG-2005 04:28
BKG ELAPSED TIME: 60000.
SAF: 2.55

hkhkkkhkkhkhkkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkdhkhkhhdhkhkdhkdhkhbhdbdhkhkhkhdhhddhhkhdhkhkhkhkhbhkhkhkhhkhkhkhkhhhhhkhkkhkhkhkkhkx

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN
AREA

PO-218 6003.0 9.01 1.19 100.0

RN-222 5490.0 9.18 1.02 99.9

RA-226 4785.0 -0.34 0.34 100.0

ACTIVITY TPU/ERROR MDC
pCi/ gram 2-SIGMA pCi/ gram
1.143E-01 1.301E-01 2.517E-01
1.165E-01 1.301E-01 2.397E-01

-4 .312E-03 6.105E-03 1.753E-01

hhkhkkhkkhkhkhkhkkhkrkrrrhkhkhkrkhkhkhkhhkhhhkhkdhkhkhkhdkrAhkrArhkhkhkAkhkhkhkhkhkdhhhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkhkkhdkkkk

N\«
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0508095A-RA$02_RA

Channel Contents for ND_AMS_ARCHIVE_R:R

Channel
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0000000000000000000000000000000000000000000000000000000000000000000000000

0000000000000000000010000000000001000000000000000000000000000000000000000

0000000000000000000000000000000000000000000000000000001010000000000000000

0000000000000000000000000000000000000001000000000000000000000000000000000

0000000000000000000000000000000000000000000100000000000000000000000000000

0000000000000000000000000000000000000000000000000000000000000000000000000

0000000000000000000000000000000000000000000000000000000000000000000000000

0000000000000000000000000000000000000000001000000000000000000000000000000

0000000000000000000000000000000000000000000000000000100000000000000000000
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Gross Sample

Detector ID:
Live Time:
Batch Id:

Sample Type: RA

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4605.40 0 0 0.00 386.50 309
2 0 5225.77 4 0282.05 597.75 527
3 0 5730.64 4 0257.26 773.50 722

Background Counts Within Peak Regions Generated:

Live Time: 0 16:40:00.00 Real Time: 0 16:40:00.
Pk It Energy Area  Bkgnd FWHM Channel Left Pw Cts/Sec
1 0 4605.40 2 0176.67 386.50 309 156 3.33E-05
2 0 5275.78 6 0 3.10 615.00 527 177 1.00E-04
3 0 5814.38 7 0 4.55 803.00 722 163 1.17E-04

Net Sample Counts Within Peak Regions Generated:

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec
1 0 4605.40%* 0 0 0.00 386.50 309 156-3.33E-05
2 0 b5225.77* 9 0282.05 597.75 527 177 9.00E-04
3 0 5730.64%* 9 0257.26 773.50 722 163 8.83E-04

Flag: "*" = Peak area was modified by background subtraction

Eberline Services
Oak Ridge Laboratory

Counts Within Peak Regions Generated:
40 Acquisition Start:
0 02:50:00.00 Real Time:
0508095A-RA Sample Id:

Acquisition Start:

31-AUG-2005 04:08:55.30

30-AUG-2005 18:23:02.01
0 02:50:00.40

02

Pw Cts/Sec
156
177
163

0.00E+00
3.92E-04
3.92E-04

$Err

0.0
50.0
50.0

Fit

31-AUG-2005 04:09:00.19

26-AUG-2005 12:01:53.01

10
$Err
70.7

40.8
37.8

Fit

31-AUG-2005 04:09:00.59

$Exrr

70.7
55.7
56.8

Fit




VMS Nuclide Identification Report V3.0 Generated 31-AUG-2005 04:09:01

Configuration
Analyses by
Sample title
Sample date

BLANK

Sample ID : 02

Sample type : RA

Detector name 040

Elapsed live time: 0 02:50:00.00
Energy tolerance 100.00 keV
Errors propagated: Yes
Efficiency type Average value
Abundance limit 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel
0 4605.40%* 0 0.00 386.50
0 5225.77%* 9282.05 1597.75
0 05730.64%* 9257.26 773.50

Left

MCAOQ: [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

30-AUG-2005 00:00:00 Acquisition date

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

309
527
722

156141.4
177111.5
163113.6

30-AUG-2005 18:23:02
1.0000 gram

0 02:50:00.40 0.0%
8.00
3.00 %

Peak Energy

Nuclides Activity
pCi/gram
RA-226 -4.312E-03
RN-222 0.117
PO-218 0.114




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
31-AUG-2005 04:09:14

R R R L R R R R R R R R,

Spectral File: ND_AMS ARCHIVE S:S 0508095A-RAS$03 RA.CNF

R R e R R R R 2 R s T R L
*

BATCH ID: 0508095A-RA * SAMPLE ID: 03
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.014E+00 gram
SAMPLE TITLE: VPSCR081705S8L15 * DETECTOR NUMBER: 041
ACQ DATE: 30-AUG-2005 18:23 * AVERAGE EFFICIENCY: 21.11%
ELAPSED LIVE TIME: 10200. * RECOVERY: 90.95%
TRACER ID: NONE * TRACER FWHM (kev) : 0.00
LAMBDA VALUE: 0. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 25-AUG-2005 04:28 * EFF CAL DATE: 25-AUG-2005 04:28
BKG FILENAME: B 041 26AUGO05 * BKG ELAPSED TIME: 60000.
* SAF: 2.27

*
kkhkkkhkkhkkkhkkhkhkhkkhkhkhhkkkhkkhkkhkhkkhkhkhhkkhkkhkhkhkhkhkhkkhkkhkkhkkhhkkhkhkkhkkhkhkhkkhkhkkhkkkkkkhkhhkhkkkhkkkkkkkhkkkkxk

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
PO-218 6003.0 58.17 0.85 100.0 7.919E-01 3.201E-01 2.162E-01
RN-222 5490.0 74.74 0.17 99.9 1.018E+00 3.622E-01 1.431E-01
RA-226 4785.0 74.57 0.34 100.0 1.015E+00 3.620E-01 1.675E-01

kkhkkhkhkhkkkhkkhkkhkkhkhkhhkhkkhhhkhkhkkhhkkhkhhkhkhhhkhkhhkhhkhkhhkkhkhkhhhkhkhkkhkhkkhhhkhkkhhkkhhkhhkkkhkhkhkkhkkkkkkkkhkkkk

<\ % 4 @é 93/ -ar

AnalY?i/ v ) Date
i/ Q/ZUOL%/ g/31les

Reviewer'(i) Date
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Channel Contents for ND_AMS_ARCHIVE_S:S_0508095A-RA$03_RA

Channel

0000000000000000100000000000010000000000000001012000001000000020110101000
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated:

Detector ID: 41 Acquisition Start:

Live Time: 0 02:50:00.00 Real Time:

Batch Id: 0508095A-RA Sample Id:

Sample Type: RA

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4567.01 33 0 73.24 365.12 301
2 0 5303.49 33 0361.54 614.61 518
3 0 5766.59 26 0 24.93 775.23 712
Background Counts Within Peak Regions Generated:

Acquisition Start:

Live Time: 0 16:40:00.00 Real Time:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4605.54 2 0 52.98 378.00 301
2 0 5275.52 1 0 3.12 605.00 518
3 0 5815.86 5 0221.29 792.50 712
Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4567.01* 75 0 73.24 365.12 301
2 0 5303.49%* 75 0361.54 614.61 518
3 0 5766.59% 58 0 24.93 775.23 712

31-AUG-2005 04:09:07.21
30-AUG-2005 18:23:25.01
0 02:50:00.40
03
Pw Cts/Sec %Err Fit
155 3.24E-03 17.4

175 3.24E-03 17.4
162 2.55E-03 19.6

31-AUG-2005 04:09:12.25

26-AUG-2005 12:01:56.01
0 16:40:00.10

Pw Cts/Sec %Err Fit
155 3.33E-05 70.7

175 1.67E-05100.0
162 8.33E-05 44.7

31-AUG-2005 04:09:12.50

Pw Cts/Sec %Err Fit

155 7.31E-03 17.5
175 7.33E-03 17.4
162 5.70E-03 19.9

Flag: "*" = Peak area was modified by background subtraction




VMS Nuclide Identification Report V3.0 Generated 31-AUG-2005 04:09:13

30-AUG-2005 18:23:25

Configuration : MCAO: [AMSCOUNT] 0000906751

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3
Sample title : VPSCR081705SL15

Sample date : 17-AUG-2005 00:00:00 Acquisition date

Sample ID : 03 Sample quantity 1.0141 gram
Sample type : RA Sample geometry

Detector name : 041 Detector geometry:

Elapsed live time: 0 02:50:00.00 Elapsed real time:
Energy tolerance : 100.00 kev Half life ratio
Errors propagated: Yes Systematic Error
Efficiency type : Average value Efficiencies at
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit
0 4567.01* 75 73.24 365.12 301 155 35.0

0 5303.49* 75361.54 614.61 518 175 34.9

0 5766.59%* 58 24.93 775.23 712 162 39.8

0 02:50:00
8.00
3.00 %

o\e

.40 0.0

Peak Energy

Nuclides

RA-226
RN-222
PO-218

Activity
pCi/gram

0.923
0.926
0.720




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
31-AUG-2005 04:09:23

Thkkkkkkhkkkkk kA kk ko kA khk ok hhk ok k ok ok k ok ok ok kkk sk k ke k ok kA sk kk sk kA k ok kk kA kkkkkkkkkkhkkkk k& %

Spectral File: ND AMS ARCHIVE S:S 0508095A-RA$04 RA.CNF

B R R R L R R T 2 E R R R R R R L
*

BATCH ID: 0508095A-RA * SAMPLE ID: 04
SAMPLE DATE: 17-AUG-2005 00:00 * ALTIQUOT: 1.081E+00 gram
SAMPLE TITLE: VPSCR0817058L15 * DETECTOR NUMBER: 042
ACQ DATE: 30-AUG-2005 18:23 * AVERAGE EFFICIENCY: 21.73%
ELAPSED LIVE TIME: 10200. * RECOVERY: 91.27%
TRACER ID: NONE * TRACER FWHM (kev): 0.00
LAMBDA VALUE: 0. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LD CONSTANT: 2.71
ENERGY CAIL DATE: 25-AUG-2005 04:28 * EFF CAL DATE: 25-AUG-2005 04:28
BKG FILENAME: B 042 26AUGO5 * BKG ELAPSED TIME: 60000.
: * SAF: 2.27

*
LR R RS SR R R R R E R R R R R R R R R R R R R R R R R R R R R R R R R R EE R R EEE R EEE SRR SRR EEEE SRR EEEES RS

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ - gram 2-SIGMA pCi/ gram
PO-218 6003.0 44 .89 0.51 100.0 5.550E-01 2.541E-01 1.692E-01
RN-222 5490.0 80.53 1.19 99.9 9.962E-01 3.442E-01 2.185E-01
RA-226 4785.0 83.99 0.00 100.0 1.038E+00 3.489E-01 7.604E-02

IR E R R EEE RS RS SRR SRR SRR EE R ERRRRE SRR R RR RS R R R R R R RR R R R R R R R R R R R REEEREEEEE SRR SRR

N\ g, [z B30

Analyst ) re Date

b Sl Fos
Reviewer U U(/ Date
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Channel Contents for ND_AMS_ARCHIVE_S:S_0508095A
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions

42
0 02:50:00.00

Detector ID:
Live Time:

Batch Id: 0508095A-RA Sample Id:

Sample Type: RA

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4584.27 37 0218.32 370.97 301
2 0 5270.89 36 0 62.53 603.86 518
3 0 5826.69 20 0 3.13 797.60 712

Background Counts Within Peak Regions Generated:

Acquisition Start:

Generated:

Acquisition Start:
Real Time:

31-AUG-2005 04:09:17.88

30-AUG-2005 18:23:51.01
0 02:50:00.50

04

Pw

156
176
163

Cts/Sec

3.63E-03
3.53E-03
1.96E-03

$Err Fit
16.4
16.7
22.4

31-AUG-2005 04:09:21.54

26-AUG-2005 12:01:59.01

.10

$Err Fit

31-AUG-2005 04:09:21.79

Live Time: 0 16:40:00.00 Real Time: 0 16:40:00
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec
1 0 4606.78 0 0 0.00 378.50 301 156 0.00E+00
2 0 5275.65 7 0313.00 605.50 518 176 1.17E-04
3 0 5813.65 3 0143.98 793.00 712 163 5.00E-05

Net Sample Counts Within Peak Regions Generated:

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec
1 0 4584.27%* 84 0218.32 370.97 301 156 8.23E-03
2 0 5270.89%* 81 0 62.53 603.86 518 176 7.90E-03
3 0 5826.69% 45 0 3.13 797.60 712 163 4.40E-03

Flag: "*" = Peak area was modified by background subtraction

$Err Fit

l6.4

16.9
22.6




VMS Nuclide Identification Report V3.0 Generated 31-AUG-2005 04:09:22

Configuration : MCAO: [AMSCOUNT] 0000906781

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Sample title : VPSCR081705SL15

Sample date : 17-AUG-2005 00:00:00 Acquisition date 30-AUG-2005 18:23:51
Sample ID : 04 Sample quantity 1.0807 gram

Sample type : RA Sample geometry

Detector name : 042 Detector geometry:

Elapsed live time: 0 02:50:00.00 Elapsed real time: 0 02:50:00.50 0.0%
Energy tolerance : 100.00 keV Half life ratio 8.00

Errors propagated: Yes Systematic Error 3.00 %
Efficiency type : Average value Efficiencies at Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit
0 4584.27%* 84218.32 370.97 301 156 32.9
0 5270.89% 81 62.53 603.86 518 176 33.8

0 5826.69% 45 3.13 797.60 712 163 45.2

Nuclides

RA-226
RN-222
PO-218

Activity
pCi/gram

0.948
0.909
0.507




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
31-AUG-2005 04:09:46

hkhkkkhhkhkhkhhkhkhkhkhkhkhkhhkhdhhkhhkhhhhhhkdhhkhhhhkhhkhkhhhkhhhhkhdhhhhhkhhhhkhhkdhhhhkdhhhkhhrhhhhdhhrhhkhx

Spectral File: ND_AMS ARCHIVE S:S 0508095A-RA$05 RA.CNF

hkhkhkhkhkhkhkhkhkkhkhkhkhkkhkhkhkhkhhhhkhhhkhkhhhkhkdhhkhhhhhkhhhhhdhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhhhdk*k
*

BATCH ID: 0508095A-RA * SAMPLE ID: 05
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOQOT: 1.064E+00 gram
SAMPLE TITLE: VPSCR0817058L16 * DETECTOR NUMBER: 043
ACQ DATE: 30-AUG-2005 18:24 * AVERAGE EFFICIENCY: 21.73%
ELAPSED LIVE TIME: 10200. * RECOVERY: 94.96%
TRACER ID: NONE * TRACER FWHM (kev): 0.00
LAMBDA VALUE: 0. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 25-AUG-2005 04:28 * EFF CAL DATE: 25-AUG-2005 04:28
BKG FILENAME: B 043 26AUGO5 * BKG ELAPSED TIME: 60000.
* SAF: 2.20

*
hkhkhkkhkkhkhhkhhkhhkhkhkhkhhhhhhkhhhkhkhkkhhkhhhhkhhkhhkhhkhhkhkkhhkkhkhkhhhhhkhhkhkhhkhhkkhkhhkhhhhhhhkhhhkkhhk*k

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
PO-218 6003.0 63.63 0.17 100.0 7.677E-01 2.908E-01 1.228E-01
RN-222 5490.0 93.92 0.68 99.9 1.134E+00 3.572E-01 1.738E-01
RA-226 4785.0 68.03 0.17 100.0 8.206E-01 3.010E-01 1.228E-01

hhkhkkkhhkhhkhhkhhhhhkhkhkhhhkhhhhkhkkhhhhkkhhhhkhhhkkhkhhhkkhhkhhhhkhkhhhhkhhhhhkhkhhhhhhrhhhrdhhhhkrhhhhx

N\, , " 7ae ©3/-05
=t Date
§13os
Reviewer Date
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Channel Contents for ND_AMS ARCHIVE S:S_0508095A-RA$05_RA

[

C . .-

[= 15937159371593715937159371593715937159371593715937159371593715937159371593

@© CANFIINMNOO—AGIINOVOO—AMINVOOONMINONOCONMITOMNOCOMIETOMNOO M IN VO ANFINMNOO—ATINOOAANMINY QOO N

% 111111122222223333333/4./4/4/4/4/4455555556666666777777778888888999999900
— —




Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated: 31-AUG-2005 04:09:26.80

Detector ID: 43 Acquisition Start: 30-AUG-2005 18:24:17.01
Live Time: 0 02:50:00.00 Real Time: 0 02:50:00.40
Batch Id: 0508085A-RA Sample Id: 05
Sample Type: RA
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 4656.18 31 0 4.60 396.52 303 155 3.04E-03 18.0
2 0 5297.44 43 0353.30 614.47 519 176 4.22E-03 15.2
3 0 5840.69 29 0 3.13 804.07 714 163 2.84E-03 18.6
Background Counts Within Peak Regions Generated: 31-AUG-2005 04:09:44.76
Acquisition Start: 26-AUG-2005 12:02:03.01
Live Time: 0 16:40:00.00 Real Time: 0 16:40:00.10
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit

1 0 4606.85 1 0 3.13 380.00 303 155 1.67E-05100.0
2 0 5274.32 4 0213.08 606.50 519 176 6.67E-05 50.0
3 0 5815.01 1 0 3.13 795.00 714 163 1.67E-05100.0

Net Sample Counts Within Peak Regions Generated: 31-AUG-2005 04:09:45.01
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 4656.18%* 68 0 4.60 396.52 303 155 6.67E-03 18.0
2 0 5297.44~%* 94 0353.30 614.47 519 176 9.21E-03 15.4
3 0 5840.69%* 64 0 3.13 804.07 714 163 6.24E-03 18.6

Flag: "*" = Peak area was modified by background subtraction




VMS Nuclide Identification Report V3.0 Generated 31-AUG-2005 04:09:45

Configuration : MCAQ: [AMSCOUNT] 0000906751

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Sample title : VPSCR081705S8L16

Sample date : 17-AUG-2005 00:00:00 Acquisition date 30-AUG-2005 18:24:17
Sample ID : 05 Sample quantity 1.0645 gram

Sample type : RA Sample geometry

Detector name : 043 Detector gecmetry:

Elapsed live time: 0 02:50:00.00 Elapsed real time: 0 02:50:00.40 0.0%
Energy tolerance : 100.00 keVv Half life ratio 8.00

Errors propagated: Yes Systematic Error 3.00 %
Efficiency type : Average value Efficiencies at Peak Energy
Abundance limit 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw $%Err Fit
0 4656.18%* 68 4.60 396.52 303 155 36.0
0 5297.44%* 94353.30 614.47 519 176 30.7
0 5840.69%* 64 3.13 804.07 714 163 37.2

Nuclides Activity

pCi/gram
RA-226 0.779
RN-222 1.08

PO-218 0.729




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
31-AUG-2005 04:10:03
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Spectral File: ND AMS ARCHIVE S:S 0508095A-RAS$06_ RA.CNF

R 2 R L R R R R 23 A AR LR R S R
*

BATCH ID: 0508095A-RA * SAMPLE ID: 06
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUQOT: 1.031E+00 gram
SAMPLE TITLE: VPSCR0817058L17 * DETECTOR NUMBER: 044
ACQ DATE: 30-AUG-2005 18:24 * AVERAGE EFFICIENCY: 20.99%
ELAPSED LIVE TIME: 10200. * RECOVERY: 98.82%
TRACER ID: NONE * TRACER FWHM (kev): 0.00
LAMBDA VALUE: 0. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 25-AUG-2005 04:28 * EFF CAL DATE: 25-AUG-2005 04:28
BKG FILENAME: B 044 26AUGOS5 * BKG ELAPSED TIME: 60000.
* SAF: 2.27

*
hhkkhkhkdhhkhkhkdhhhkhdhhhkdhkdhdohkhkdhhkhkhdhhkhhkdhhkhdhhkhkhkhhkdhhkhkhhhkrhdhrhdhhhkdhhdhhhdhhdhkrdrhrrddhhhhdkrxk

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
PO-218 6003.0 151.07 1.02 100.0 1.873E+00 4.789E-01 2.084E-01
RN-222 5490.0 143.92 1.36 99.9 1.785E+00 4 .675E-01 2.290E-01
RA-226 4785.0 108.28 0.68 100.0 1.342E+00 4.010E-01 1.841E-01

Ahkkkhdhhkhkhdhhkhkhdhhhdhhdhhkhkdhhkhkhdhhkhkhdhhkhhdhhhkhkhkdhhhhdhhhrhhdhhhdhhdhdhhdhkdhhdhkrhhhrhddhhhhdkrxsk

€ TXN o5~

Date

%? in&/ §31fos 1

Reviewer Date




(A3¥) ABusu3l

0009 0055 0005 00sS¥ 000¥
—— ; ‘— —‘_ .J. ::“ ‘ :— |
. _
|
|
|
|
|
|
AR J | il ALY . A ) ) T
0
0
C
3
3
w
.................................................. Z
......................................................................................... £
$0-3592T2 'T- | Penp ABuau3 gy :2dA] aTdweg 00°'00:05:20 0 : SWI] 29AT]
00+3T52TT'c : adols ABuaaul g0 : QI srdwesg 0 '00:05'20 0 @ SWTLl Teay

£0+320TvF 'S 1398340 ABU8UI  00:00 S00Z2-9NY-.T :BWT)l 3Tdwes $Z:8T 5002-9NY-0E BWTL 34e3f
ZT15502T80405dA 2T3TL 2Tdwes

PO ST3TL

T AND'UH™90408-0596020507S[S " IATIHINY "dSNTY 'YHATY] :00TEH0 ¢ whnuayoadg



Channel Contents for ND_AMS ARCHIVE_S:S_0508095A-RA$06_RA
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Gross Sample

Detector ID: 44 Acquisition Start:

Live Time: 0 02:50:00.00 Real Time:

Batch Id: 0508095A-RA Sample Id:

Sample Type: RA

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4584.56 48 0345.49 375.12 305
2 0 5288.05 64 0399.96 614.16 522
3 0 5836.73 67 0419.35 805.37 717

Background Counts Within Peak Regions Generated:

Live Time: 0 16:40:00.00 Real Time:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4606.56 4 0270.79 382.50 305
2 0 5274.54 8 0392.18 609.50 522
3 0 5814.39 6 0 3.11 797.50 717

Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4584.56%* 108 0345.49 375.12 305
2 0 5288.05* 144 0399.96 614.16 522
3 0 5836.73*%* 151 0419.35 805.37 717

Eberline Services
Oak Ridge Laboratory

Counts Within Peak Regions Generated:

Acquisition Start:

31-AUG-2005 04:09:49.99
30-AUG-2005 18:24:37.01
0 02:50:00.40
06
Pw Cts/Sec %Err Fit
156 4.71E-03 14.4

176 6.27E-03 12.5
162 6.57E-03 12.2

31-AUG-2005 04:10:01.86

26-AUG-2005 12:02:06.01
0 16:40:00.10

Pw Cts/Sec %Erxr Fit
156 6.67E-05 50.0

176 1.33E-04 35.4
162 1.00E-04 40.8

31-AUG-2005 04:10:02.24

Pw Cts/Sec %Err Fit

156 1.06E-02 14.5
176 1.41E-02 12.6
162 1.48E-02 12.3

Flag: "*" = Peak area was modified by background subtraction




VMS Nuclide Identification Report V3.0 Generated 31-AUG-2005 04:10:03

Configuration : MCAO: [AMSCOUNT] 00009067s1

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Sample title : VPSCR081705S5L17

Sample date : 17-AUG-2005 00:00:00 Acquisition date 30-AUG-2005 18:24:37
Sample ID : 06 Sample quantity 1.0305 gram

Sample type : RA Sample geometry

Detector name : 044 Detector geometry:

Elapsed live time: 0 02:50:00.00 Elapsed real time: 0 02:50:00.40 0.0%
Energy tolerance : 100.00 keVv Half life ratio 8.00

Errors propagated: Yes Systematic Error 3.00 %
Efficiency type : Average value Efficiencies at Peak Energy
Abundance limit : 75.00

Post -NID Peak Search Report

It Energy Area FWHM Channel Left Pw 3%Err Fit
0 4584.56%* 108345.49 375.12 305 156 25.1
0 5288.05* 144399.96 614.16 522 176 25.2
0 ©5836.73%* 151419.35 805.37 717 162 24.6

Nuclides Activity

pCi/gram
RA-226 1.33
RN-222 1.76

P0O-218 1.85




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
31-AUG-2005 04:10:25

Ak khkkkkkkkkkhkhkkhhhhhhh ko hhkhhhkhhhkkhhhhhhkkhkkkhkhkhkkh ko kkhkkkkdkk ko ko khx

Spectral File: ND AMS ARCHIVE S:S 0508095A-RAS07_RA.CNF

ddkkkkhhkhhkhkkkkhhkhhkh ko hkhhhkhh kb hkkkkkhkkhhkhhkhh kb hhhkkh bk kkkkhdkhkkdkkkxx
*

BATCH ID: 0508095A-RA * SAMPLE ID: 07
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.106E+00 gram
SAMPLE TITLE: VPSCR0817058L18 * DETECTOR NUMBER: 045
ACQ DATE: 30-AUG-2005 18:25 * AVERAGE EFFICIENCY: 20.55%
ELAPSED LIVE TIME: 10200. * RECOVERY : 81.33%
TRACER ID: NONE * TRACER FWHM (kev) : 0.00
LAMBDA VALUE: 0. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 25-AUG-2005 04:28 * EFF CAL DATE: 25-AUG-2005 04:28
BKG FILENAME: B 045 26AUGOS * BKG ELAPSED TIME: 60000.
* SAF: 2.31

*
khhkdhhkhkhhdhhkhhkhkhkhhkhhhkhdhhdhhhdhhhhkhkhrkhhhkhrhhkrhkrhhkhhhdhkhhhhkdbdxhbdhhrhdhhhhbhhrhddhhk

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %$ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
PO-218 6003.0 159.05 0.34 100.0 2.280E+00 5.725E-01 1.795E-01
RN—222v 5490.0 163.84 0.17 ©9.9 2.350E+00 5.818E-01 1.533E-01
RA-226 4785.0 137.92 0.68 100.0 1.977E+00 5.311E-01 2.166E-01

Khkkrkhkhhkhkdhdhdhdhdhdhdhdhhhkhdhdhdhhhhdhhhkhhhhhhkhhhddhhhohhhhhhhhhhhhkhdhhhbhrhhrbhhhhhhhhkkkhk

NN i ) 73 -3/

Analyst ) Date

Sa/os

Reviewer Date
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Channel Contents for ND_AMS ARCHIVE S:S_0508095A-RA$07_RA

Channel
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Gross Sample

Detector ID: 45 Acquisition Start:

Live Time: 0 02:50:00.00 Real Time:

Batch Id: 0508095A-RA Sample Id:

Sample Type: RA

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4626.4¢6 60 0295.40 383.05 299
2 0 5271.66 71 0387.27 602.06 516
3 0 5801.25 69 0424 .40 786.43 710

Background Counts Within Peak Regions Generated:

Live Time:

Eberline Services
Oak Ridge Laboratory

Counts Within Peak Regions Generated:

Acquisition Start:
0 16:40:00.00 Real Time:

Pk It Energy Area Bkgnd FWHM Channel Left

1 0 4606.89 4
5275.86 1 0 3.13 603.50 516
2

2

(@]

3 0 5814.20

Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4626.46%* 138 0295.40 383.05 299
2 0 5271.66* 164 0387.27 602.06 516
3 0 5801.25* 159 0424 .40 786.43 710

0231.35 376.50 299

0 93.79 791.00 710

31-AUG-2005 04:10:07.47
30-AUG-2005 18:25:06.01
0 02:50:00.00
07
Pw Cts/Sec %Err Fit
156 5.88E-03 12.9

176 6.96E-03 11.9
163 6.76E-03 12.0

31-AUG-2005 04:10:24.03

26-AUG-2005 12:02:09.01
0 16:40:00.10

Pw Cts/Sec %Err Fit
156 6.67E-05 50.0

176 1.67E-05100.0
163 3.33E-05 70.7

31-AUG-2005 04:10:24.27

Pw Cts/Sec %Err Fit

156 1.35E-02 13.0
176 1.61E-02 11.9
163 1.56E-02 12.1

i Flag: "*" = Peak area was modified by background subtraction



VMS Nuclide Identification Report V3.0 Generated 31-AUG-2005 04:10:25

Configuration : MCAO: [AMSCOUNT] 0000906751

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Sample title : VPSCR0817055L18

Sample date : 17-AUG-2005 00:00:00 Acquisition date 30-AUG-2005 18:25:06
Sample ID : 07 Sample quantity 1.1063 gram

Sample type : RA Sample geometry

Detector name : 045 Detector geometry:

Elapsed live time: 0 02:50:00.00 Elapsed real time: 0 02:50:00.00 0.0%
Energy tolerance : 100.00 keVv Half life ratio 8.00

Errors propagated: Yes Systematic Error 3.00 %
Efficiency type : Average value Efficiencies at Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit
0 4626.46* 138295.40 383.05 299 156 26.0
0 b5271.66* 164387.27 602.06 516 176 23.8

0 5801.25%* 159424.40 786.43 710 163 24.1

Nuclides Activity

pCi/gram
RA-226 1.61
RN-222 1.91
PO-218 1.85




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT

31-AUG-2005 04:10:38

khkkkkkhkhkkhkhkhkhkhkhkhkhdhkhhkhkhhhhhhhhdhhhhhhhkhhhhhhhhhhhhhkhhkhkhkhkhkhhhhhkhohhhhhdhkdhhhhhhhhhd

Spectral File: ND_AMS ARCHIVE S:S 0508095A-RAS$08 RA.CNF

hhkhkkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhkhkhkhhhhhkhhhhhbhhhhhkhdhhhhhhhkhkhhkhohkhrhrhhhohhhdhhkhdkhkhhhkhhikk

BATCH ID:
SAMPLE DATE:
SAMPLE TITLE:

ACQ DATE: 30-AUG-2005 18:25

ELAPSED LIVE TIME: 10200. RECOVERY :

TRACER ID: NONE TRACER FWHM
LAMBDA VALUE: 0. ROI TYPE:

TRACER DPM AT SAMPLE DATE: 0.000 CONFIDENCE FACTOR:
SAMPLE MATRIX: SOIL LLD CONSTANT:

ENERGY CAL DATE: 25-AUG-2005 04:29

BKG FILENAME:

*

0508095A-RA
17-AUG-2005 00:00
VPSCR081705S8L19

® % o b ok %k X Ok O F F X

B 046 26AUG05
SAF:

*

SAMPLE ID:
ALIQUOT:
DETECTOR NUMBER:
AVERAGE EFFICIENCY:

EFF CAL DATE:
BKG ELAPSED TIME:

08

1.013E+00 gram

046
20.82%
94.27%

0.00
STANDARD
4.65
2.71

25-AUG-2005 04:29

60000.
2.55

EEEEE R R E LR R EEEEE R EEEEEEEEEEEEEEEEEREEREEE R EEEEEEEEEEEEEEEEEESEEEEEEEEEEEE]

NUCLIDE

PO-218

RN-222

RA-226

ENERGY

6003.0

5490.0

4785.0

NUCLIDE ACTIVITY SUMMARY

NET BKG  %ABN ACTIVITY
AREA pCi/ gram
88.40 0.85 100.0 1.178E+00
75.99 0.51 99.9 1.013E+00
114.24 0.51 100.0 1.522E+00

TPU/ERROR
2-SIGMA

4.105E-01
3.792E-01

4.680E-01

MDC
pCi/ gram

2.378E-01
2.051E-01

2.049E-01

khkkkhkhkkkkhkhkhkhkkhkhkhkkhkhhkdhhkhkhkhdhhhkhhhkhkhkhkhhkdhhhkhdhhkhkhhkhhkdhhkhhkdhdhhkhhhkdhhhkhkhkhohkkhkhhkhkhkhhdhxhkhkhkkd

N,

~—

¢ T3/

Analyf

o

Date

Reviewer

Date

@&M %131/05
O 1
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Channel Contents for ND_AMS ARCHIVE S:S_0508095A-RA$08_RA

Channel
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Gross Sample

Detector ID: 46
Live Time:
Batch Id:
Sample Type: RA

Pk It Energy
1 0 4555.52
2 0 5289.02
3 0 5779.17

0 02:50:00.00
0508095A-RA

Area

45
30
35

Eberline Services
Oak Ridge Laboratory

Counts Within Peak Regions

Acquisition Start:
Real Time:

Bkgnd FWHM Channel

0 3.14
0501.96
0283.82

Background Counts Within Peak Regions

Live Time: 0 16:40:00.00 Real Time: 0 16:40:00.
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec
1 0 4606.66 3 0197.65 376.00 299 155 5.00E-05
2 0 5276.55 3 0329.41 603.50 516 176 5.00E-05
3 0 5814.76 5 0269.80 791.50 710 164 8.33E-05

Net Sample Counts Within Peak Regions Generated:

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec
1 0 4555.52% 114 0 3.14 358.91 299 155 1.12E-02
2 0 5289.02* 76 0501.96 607.80 516 176 7.45E-03
3 0 5779.17%* 88 0283.82 778.91 710 164 8.67E-03

Flag: "*" = Peak area was modified by background subtraction

Acquisition Start:

Sample Id:
Left

358.91 299
607.80 516
778.91 710
Generated:

Generated:

31-AUG-2005 04:10:292.21

30-AUG-2005 18:25:29.01

0 02:50:00.

08

Pw Cts/Sec

155
176
164

4.41E-03
2.94E-03
3.43E-03

10

$Err Fit
14.9
18.3
16.9

31-AUG-2005 04:10:36.96

26-AUG-2005 12:02:12.01

10

$Err Fit
57.7
57.7
44 .7

31-AUG-2005 04:10:37.21

%Err Fit
15.0
18.4
17.1



VMS Nuclide Identification Report V3.0 Generated 31-AUG-2005 04:10:38

Configuration : MCAO: [AMSCOUNT] 0000906751

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Sample title : VPSCR081705SL19%

Sample date : 17-AUG-2005 00:00:00 Acquisition date 30-AUG-2005 18:25:29
Sample ID : 08 Sample quantity 1.0134 gram

Sample type : RA Sample geometry

Detector name : 046 Detector geometry:

Elapsed live time: 0 02:50:00.00 Elapsed real time: 0 02:50:00.10 0.0%
Energy tolerance : 100.00 keV Half life ratio 8.00

Errors propagated: Yes Systematic Error 3.00 %
Efficiency type : Average value Efficiencies at Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit
0 4555.52% 114 3.14 358.91 299 155 30.0
0 5289.02*%* 76501.96 607.80 516 176 36.8
0 5779.17%* 88283.82 778.91 710 164 34.1

Nuclides Activity

pCi/gram
RA-226 1.43
RN-222 0.955

PO-218 1.11




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
31-AUG-2005 04:10:57

R R R R A R R R e R LR RS A A R

Spectral File: ND AMS ARCHIVE S:S 0508095A-RAS09_RA.CNF

N A I I T A R A X R TS R SRR 2 RS 22 AR R ARl
*

BATCH 1ID: 0508095A-RA * SAMPLE ID: 09
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.015E+00 gram
SAMPLE TITLE: VPSCR081705SL20 * DETECTOR NUMBER: 047
ACQ DATE: 30-AUG-2005 18:26 * AVERAGE EFFICIENCY: 21.54%
ELAPSED LIVE TIME: 10200. * RECOVERY : 95.41%
TRACER ID: NONE * TRACER FWHM (kev): 0.00
LAMBDA VALUE: 0. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 25-AUG-2005 04:29 * EFF CAL DATE: 25-AUG-2005 04:29
BKG FILENAME: B 047 26AUGO5 * BKG ELAPSED TIME: 60000.
* SAF: 2.47

*
Kk h kI I I I I I I AT I IR I T RIRKARRRKARKAKRKR KK I A KKK I I h Ak hkhkhkkkhkhkhkhkhkhhhkhhhdhhhhk bbbk hhhhhhk

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
PO-218 6003.0 63.37 0.85 100.0 8.050E-01 3.250E-01 2.195E-01
RN-222 5450.0 82.45 1.53 99.9 1.048E+00 3.735E-01 2.657E-01
RA-226 4785.0 81.00 0.51 100.0 1.029E+00 3.675E-01 1.892E-01

R R R R R R R R Y 2 R R R R R R E RS EEEE SRR R R RS R RS EEEEERE RS

(\ @ &3)-o5”

/414
Analyst() A Date

s

Reviewer y / y Date ‘}
\
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Channel Contents for ND_AMS_ARCHIVE S:S_0508095A-RA$09_RA

Channel
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TGS

Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated: 31-AUG-2005 04:10:42.15

Detector ID: 47 Acquisition Start: 30-AUG-2005 18:26:03.01
Live Time: 0 02:50:00.00 Real Time: 0 02:50:00.10
Batch Id: 0508095A-RA Sample Id: 09
Sample Type: RA ‘
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 4623.12 33 0339.04 402.55 318 158 3.24E-03 17.4
2 0 5237.38 34 0294 .25 614.65 539 179 3.33E-03 17.1
3 0 5773.57 26 0314.38 804.62 737 166 2.55E-03 19.6
Background Counts Within Peak Regions Generated: 31-AUG-2005 04:10:56.16
Acquisition Start: 26-AUG-2005 12:02:15.01
Live Time: 0 16:40:00.00 Real Time: 0 16:40:00.10
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Erxr Fit
1 0 4605.37 3 0 52.47 396.50 318 158 5.00E-05 57.7
2 0 5275.50 S 0376.02 628.00 539 179 1.50E-04 33.3
3 0 5815.03 5 0385.27 819.50 737 166 8.33E-05 44.7

Net Sample Counts Within Peak Regions Generated: 31-AUG-2005 04:10:56.41
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 4623.12%* 81 0339.04 402.55 318 158 7.94E-03 17.5
2 0 5237.38% 82 0294.25 614.65 539 179 8.08E-03 17.5
3 0 5773.57* 63 0314.38 804.62 737 166 6.21E-03 19.9

Flag: "*" = Peak area was modified by background subtraction



VMS Nuclide Identification Report V3.0 Generated 31-AUG-2005 04:10:57

Configuration : MCAO: [AMSCOUNT] 0000906751

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Sample title : VPSCR081705SL20

Sample date : 17-AUG-2005 00:00:00 Acquisition date 30-AUG-2005 18:26:03
Sample ID : 09 Sample quantity 1.0152 gram

Sample type : RA Sample geometry

Detector name : 047 Detector geometry:

Elapsed live time: 0 02:50:00.00 Elapsed real time: 0 02:50:00.10 0.0%
Energy tolerance : 100.00 keVv Half life ratio 8.00

Exrrors propagated: Yes Systematic Error 3.00 %
Efficiency type : Average value Efficiencies at Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel
0 4623.12%* 81339.04 402.55
0 5237.38%* 82294.25 614.65

0 5773.57%* 63314.38 804.62

Left

318
539
737

Pw %Err Fit

158 35.0
179 35.0
166 39.8

Nuclides Activity

pCi/gram
RA-226 0.982
RN-222 1.00
PO-218 0.768




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
31-AUG-2005 04:11:18

Ak kkkkkk kR AR AR Ak kR ARk ko kkk ok khkhkhhhkhkkkhkhkhkkhkhkhhhkhhhdh ok khkdkdkhkhhhhhhk*

Spectral File: ND AMS ARCHIVE S:S 0508095A-RAS10 RA.CNF

B A e e R 2 R A R R TR X T R R R R R S S A LR ARt
*

BATCH ID: 0508095A-RA * SAMPLE ID: 10
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.099E+00 gram
SAMPLE TITLE: VPSCR081705SL0OA * DETECTOR NUMBER: 048
ACQ DATE: 30-AUG-2005 18:26 * AVERAGE EFFICIENCY: 20.31%
ELAPSED LIVE TIME: 10200. * RECOVERY : 84.71%
TRACER ID: NONE * TRACER FWHM (kev): 0.00
LAMBDA VALUE: 0. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 25-AUG-2005 04:29 * EFF CAL DATE: 25-AUG-2005 04:29
BKG FILENAME: B 048 26AUGO5 * BKG ELAPSED TIME: 60000.
* SAF: 2.08

*
B R R R XXX SRR R R R R LR R R R

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %$ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
PO-218 6003.0 34.85 0.51 100.0 4.882E-01 2.428E-01 1.757E-01
RN-222 5490.0 60.70 1.70 99.9 8.509E-01 3.252E-01 2.558E-01
RA-226 4785.0 89.82 1.70 100.0 1.258E+00 3.966E-01 2.556E-01

B A O R A R R  E XS RS RS R RS R R R R R LR

Q CAA>C &2,

Analyst(jéé{ Date
3o

Reviewer Date
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Channel Contents for ND_AMS ARCHIVE_S:S_0508095A-RA$10_RA

Channel
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated: 31-AUG-2005 04:11:01.54

|
|
| Detector ID: 48 Acquisition Start: 30-AUG-2005 18:26:51.01
| Live Time: 0 02:50:00.00 Real Time: 0 02:50:00.10
| Batch Id: 0508095A-RA Sample Id: 10
| Sample Type: RA
} Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec $%Err Fit
' 1 0 4619.73 44 0310.33 401.00 318 158 4.31E-03 15.1
| 2 0 5266.81 30 0334.67 623.97 538 178 2.94E-03 18.3
{ 3 0 5795.25 17 0 3.04 809.65 735 164 1.67E-03 24.3
Background Counts Within Peak Regions Generated: 31-AUG-2005 04:11:16.58
Acquisition Start: 26-AUG-2005 12:02:18.01
Live Time: 0 16:40:00.00 Real Time: 0 16:40:00.10
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 4606.53 10 0438.12 3596.50 318 158 1.67E-04 31.6
2 0 5274.08 10 0410.73 626.50 538 178 1.67E-04 31.6
3 0 581l4.62 3 0298.16 816.50 735 164 5.00E-05 57.7
Net Sample Counts Within Peak Regions Generated: 31-AUG-2005 04:11:16.83
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 4619.73%* 90 0310.33 401.00 318 158 8.81E-03 15.4
2 0 b5266.81* 61 0334.67 623.97 538 178 5.95E-03 18.8
3 0 5795.29% 35 0 3.04 809.65 735 164 3.42E-03 24.6

Flag: "*" = Peak area was modified by background subtraction




VMS Nuclide Identification Report V3.0 Generated 31-AUG-2005 04:11:17

Configuration : MCAO: [AMSCOUNT] 0000906751

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Sample title : VPSCR081705SL0A

Sample date : 17-AUG-2005 00:00:00 Acquisition date : 30-AUG-2005 18:26:51
Sample ID : 10 Sample quantity : 1.0994 gram

Sample type : RA Sample geometry

Detector name : 048 Detector geometry:

Elapsed live time: 0 02:50:00.00 Elapsed real time: 0 02:50:00.10 0.0%
Energy tolerance : 100.00 keV Half life ratio : 8.00

Errors propagated: Yes Systematic Error : 3.00 %
Efficiency type : Average value Efficiencies at : Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
pCi/gram

0 4619.73% 90310.33 401.00 318 158 30.7 RA-226 1.07

0 5266.81* 61334.67 623.97 538 178 37.6 RN-222 0.721

0 5795.29% 35 3.04 809.65 735 164 49.2 PO-218 0.414




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
31-AUG-2005 04:11:34

khkkkhkkkhkkhkhkkhkhkhkkhkhkkhkhkhkhkhhkhkhbhkhkhkhkhdhhkhkhhkhkhkdhkhkhkhkhhkhkhbkhkhkhhkhkdhdkhkhhkhkhkhkhdkhkhkhkhkhkhhhrhbhkrhkhhhhkhkkhhhk

Spectral File: ND_AMS ARCHIVE S:S_0508095A-RA$11 RA.CNF

Akkkkhkkhkhkhkhkkhkhkhkhkkkhhk ok kkh kA kA AR Ak kA Ak kAR Ak kA Ak A Ak kkkhhhhhkhhkkkhkkkkkkkkkkkkkkkk k&

*

BATCH ID: 0508095A-RA * SAMPLE ID: 11
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.017E+400 gram
SAMPLE TITLE: VPSCR081705SLOB * DETECTOR NUMBER: 017
ACQ DATE: 30-AUG-2005 18:27 * AVERAGE EFFICIENCY: 20.47%
ELAPSED LIVE TIME: 10204. * RECOVERY : 95.14%
TRACER ID: NONE * TRACER FWHM (kev) : 0.00
LAMBDA VALUE: 0. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LILD CONSTANT: 2.71
ENERGY CAL DATE: 24-AUG-2005 09:58 * EFF CAL DATE: 24-AUG-2005 09:58
BKG FILENAME: B 017 26AUGO05 * BKG ELAPSED TIME: 60001.
* SAF: 2.08

*

A AR R AR R A EREEEE R EREEE R R R R R R R R R R AR R R R SRR RS SRR RS R EEEREEEEEESEEEEEEEEEEERERESES,

NUCLIDE

PO-218

RN-222

RA-226

NUCLIDE ACTIVITY SUMMARY

ENERGY NET BKG %ABN ACTIVITY TPU/ERROR

AREA pCi/ gram 2-SIGMA
6003.0 103.87 2.21 100.0 1.389E+00 4,093E-01
5490.0 83.07 2.21 99.9 1.112E+00 3.652E-01
4785.0 97.08 0.68 100.0 1.298E+00 3.920E-01

MDC
pCi/ gram

2.677E-01
2.679E-01

1.821E-01

khkhkkkhkhkhkhkhkhkhkhkhkhhkhkhhhkhkhhhhhkhhhhhhkhkhhhkhkhhhhhhkhkhhkhhkhhhhkhkhhhkhhkdhhhkhkhkhhkhhhhhhhdhhkhhhk

N\ &, T B3-or
Analiii>""' Date
83105
Reviewer Date
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Channel Contents for ND_AMS ARCHIVE S:S 0508095A-RA$11_RA

Channel
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Gross Sample

Detector ID:
Live Time:
Batch Id:

Sample Type: RA

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4577.12 477 0378.37 395.91 330
2 0 5269.17 41 0500.87 626.90 543
3 0 5777.81 51 0 0.00 800.90 734

Background Counts Within Peak Regions Generated:

Eberline Services
Oak Ridge Laboratory

Counts Within Peak Regions

17
0 02:50:04.00
0508095A-RA

Acquisition Start:

Generated:

Acquisition Start:
Real Time:
Sample Id:

31-AUG-2005 04:11:21.80

30-AUG-2005 18:27:12.01

0 02:50:04.
11

Pw Cts/Sec
153 4.61E-03

173 4.02E-03
160 5.00E-03

00

$Err Fit
14.6
15.6
14.0

31-AUG-2005 04:11:32.55

26-AUG-2005 12:00:52.01

00

$Err Fit
50.0
27 .7
27.7

31-AUG-2005 04:11:32.80

Live Time: 0 16:40:01.00 Real Time: 0 16:40:01.
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec
| 1 0 4607.73 4 0209.89 406.00 330 153 6.67E-05
| 2 0 5275.37 13 0 63.60 629.00 543 173 2.17E-04
‘ 3 0 5814.21 13 0467.48 813.50 734 160 2.17E-04
|
Net Sample Counts Within Peak Regions Generated:
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec
1 0 4577.12% 97 0378.37 395.91 330 153 9.51E-03
2 0 5269.17%* 83 0500.87 626.90 543 173 8.14E-03
3 0 5777.81%* 104 0 0.00 800.90 734 160 1.02E-02
Flag: "*" = Peak area was modified by background subtraction

$Err Fit

14.7

l16.1
14.3



VMS Nuclide Identification Report V3.0 Generated 31-AUG-2005 04:11:33

Configuration
Analyses by
Sample title
Sample date
Sample ID

Sample type
Detector name
Elapsed live time:
Energy tolerance
Errors propagated:
Efficiency type
Abundance limit

MCAO: [AMSCOUNT] 0000906751

ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

VPSCR081705S1.0B
17-AUG-2005 00:00:00 Acquisition date

11 Sample quantity

RA Sample geometry

017 Detector geometry:

0 02:50:04.00 Elapsed real time:
100.00 kev Half life ratio

Yes Systematic Error

Average value Efficiencies at
75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit
0 4577.12%* 97378.37 395.91 330 153 29.4

0 5269.17%* 83500.87 626.90 543 173 32.1

0 5777.81%* 104 0.00 800.90 734 160 28.6

30~-AUG-2005 18:27:12
1.0168 gram

0 02:50:04.00 0.
8.00
3.00 %

Peak Energy

Nuclides Activity
pCi/gram
RA-226 1.24
RN-222 1.06
PO-218 1.32



Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
31-AUG-2005 04:11:52

khkhkkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhhkhkhkkhkhkhhkhkkhkhkhkhhhkkhkkhkhkhkhkhkhkhkhbkhkhhbhbhkhkhbhbhkhkhbhkkhkkhkhkhkkhkkhkhkhkhhkhkkhkhkkikhkhkhxk

Spectral File: ND_AMS ARCHIVE S:S_0508095A-RA$12 RA.CNF

hkhkhkhkhkhkhhkhkkhkkhkkhkhkkhkkhkkhkkkhkhkhkhkhkhkhkhhbhkhkkhkhkhkhkhkhkhhbhbhkhkhkhkhkhhbhhohhbhkhkhkhkhkhkhkkhkhhhkkhkhkhkhhkhhhkhkhkkhkkhkkhkkkkhkkhkhkkhk
*

BATCH ID: 0508095A-RA * SAMPLE ID: 12
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.187E+00 gram
SAMPLE TITLE: VPSCR081705SL0OC * DETECTOR NUMBER: 018
ACQ DATE: 30-AUG-2005 18:27 * AVERAGE EFFICIENCY: 19.39%
ELAPSED LIVE TIME: 10203. * RECOVERY : 98.71%
TRACER ID: NONE * TRACER FWHM (kev): 0.00
LAMBDA VALUE: 0. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 24-AUG-2005 (09:58 * EFF CAL DATE: 24-AUG-2005 09:58
BKG FILENAME: B 018 26AUGO5 * BKG ELAPSED TIME: 60009.
* SAF: 2.20

*
hkhkkhkhkhkhkhkkkhkhkhkhkhkkhkhkkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkkhkhkhkhkhkhkhhkhkhhhhhkhkhhhhhhkdkhkhkhkhkkhkhkdkkhhkhkhkhhhkhihkkhihhk

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
P0O-218 6003.0 71.24 1.36 100.0 8.308E-01 3.006E-01 2.087E-01
RN-222 5490.0 64.97 3.23 99.9 7.581lE-01 2.912E-01 2.841E-01
RA-226 4785.0 105.09 0.51 100.0 1.225E+00 3.656E-01 1.547E-01

hkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkkhkkhkhkkhkhkkhkhkhkhkhhhhhhhhhhhhhhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkkhkkhkhkkhkkhkhkhkhkhkhkkkkx
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Reviewer Date
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Channel Contents for ND_AMS_ARCHIVE S:S_0508095A-RA$12_RA
10202

Channel
1
15:
29
43
57




Gross Sample

Detector ID:
Live Time:
Batch Id:

Sample Type: RA

Pk It Energy Area Bkgnd FWHM Channel Left
1 0 4600.46 48 0295.84 362.50 289
2 0 5240.47 31 0412.57 575.58 501
3 0 5786.70 33 0 3.20 762.61 693

Background Counts Within Peak Regions Generated:

Live Time:

Eberline Services
Oak Ridge Laboratory

Counts Within Peak Regions Generated:
18 Acquisition Start:
0 02:50:03.00 Real Time:
0508095A-RA Sample Id:

Acguisition Start:
Real Time:

0 16:40:09.00

31-AUG-2005 04:11:38.54

30-AUG-2005 18:27:37.01
0 02:50:02.00
12

Pw Cts/Sec %Err Fit
14 .4
18.0

17.4

152
173
160

4,70E-03
3.04E-03
3.23E-03

31-AUG-2005 04:11:50.20

26-AUG-2005 12:00:55.01
0 16:40:09.00

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec 3%Err Fit
1 0 4606.55 3 0252.66 364.50 289 152 5.00E-05 57.7
2 0 5274.24 19 0 20.69 587.00 501 173 3.17E-04 22.9
3 0 5815.19 8 0182.30 772.50 693 160 1.33E-04 35.4
Net Sample Counts Within Peak Regions Generated: 31-AUG-2005 04:11:50.44
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 4600.46%* 105 0295.84 362.50 289 152 1.03E-02 14.5
2 0 5240.47* 65 0412.57 575.58 501 173 6.37E-03 18.9
3 0 5786.70%* 71 0 3.20 762.61 693 160 6.98E-03 17.8
Flag: "*" = Peak area was modified by background subtraction




VMS Nuclide Identification Report V3.0 Generated 31-AUG-2005 04:11:51

Configuration : MCAO: [AMSCOUNT] 0000906751

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Sample title : VPSCR081705SL0OC

Sample date : 17-AUG-2005 00:00:00 Acquisition date 30-AUG-2005 18:27:37
Sample ID : 12 Sample quantity 1.1872 gram

Sample type : RA Sample geometry

Detector name : 018 Detector geometry:

Elapsed live time: 0 02:50:03.00 Elapsed real time: 0 02:50:02.00 0.0%
Energy tolerance : 100.00 keV Half life ratio 8.00

Errors propagated: Yes Systematic Error 3.00 %
Efficiency type : Average value Efficiencies at Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit
0 4600.46* 105295.84 362.50 289 152 29.0
0 5240.47%* 65412.57 575.58 501 173 37.8
0 5786.70%* 71 3.20 762.61 693 160 35.5

Nuclides Activity

pCi/gram
RA-226 1.21
RN-222 0.748

PO-218 0.820




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT

R . L 2 LR R R R R 2 2 22 P R R R R R R R R R R R R

Spectral File: ND AMS ARCH

hkhkhkkhhhkkkkk kA Ak Ak r Ak Tk hkhkh Ak kkrkkhkrhhkkhkkkkhkhhkkkkkkhrkkhkdhkdrhhhkhkdk

BATCH ID: 050
SAMPLE DATE: 17-AUG-20
SAMPLE TITLE: VPSCRO8
ACQ DATE: 30-AUG-20
ELAPSED LIVE TIME:

TRACER 1D:

LAMBDA VALUE:
TRACER DPM AT SAMPLE DATE:
SAMPLE MATRIX:
ENERGY CAL DATE:
BKG FILENAME:

24-AUG-20
B 019

khkkhkhkkhkkkkkhhhhkhkhkkhkhhhhkhhhhhhkhhhhkrh bk Ak hhrkrdddhkhkrhdkhkhkrrkdrhkdhdhkhhbhdbdbhrhdkhx

NUCLIDE ENERGY NET

AREA
PO-218 6003.0 79.87 2
RN-222 5490.0 115.74 3.
RA-226 4785.0 119.09 1.

B A e R R 2 R X ST ES ST RS R R RS R RS SRR Rk

€

Analyst

Reviewer

31-AUG-2005 04:12:04

IVE_S:S _0508095A-RAS$13_RA.CNF

*

*

NUCLIDE ACTIVITY SUMMARY

BKG  %ABN ACTIVITY TPU/ERROR
pCi/ gram 2-SIGMA

.21 100.0 1.062E+00 3.620E-01
06 99.9 1.539E+00 4.399E-01

87 100.0 1.583E+00 4.439E-01

% 3)-o5

Date

5 3bs

Date

8095A-RA * SAMPLE ID: 13
05 00:00 * ALIQUOT: 1.053E+00 gram
17055L0D * DETECTOR NUMBER: 019
05 18:28 * AVERAGE EFFICIENCY: 18.94%
10202. * RECOVERY : 100.00%
NONE * TRACER FWHM (kev) : 0.00

0. * ROI TYPE: STANDARD

0.000 * CONFIDENCE FACTOR: 4.65
SOIL * LLD CONSTANT: 2.71

05 09:58 * EFF CAL DATE: 24-AUG-2005 09:58
__26AUGO5 * BKG ELAPSED TIME: 60006.
* SAF: 2.16

MDC
pCi/ gram

2.763E-01
3.116E-01

2.603E-01
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Channel Contents for ND_AMS_ARCHIVE_S:S_0508095A-RA$13_RA

Channel
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379
393
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449
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477
491
505
519
533
547
561
575:
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603
617
631
645
659
673
687
701
715
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743
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813
827
841
855
869
883
897
911
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939
953
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995
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Gross Sample

Detector ID: 19
0 02:50:02.00
0508095A-RA

Live Time:

Batch Id:

Sample Type: RA

Pk It Energy
1 0 4595.81
2 0 5286.88
3 0 5818.70

Area

56
55
38

Eberline Services
Oak Ridge Laboratory

Counts Within Peak Regions

Acquisition Start:
Real Time:

Bkgnd FWHM Channel

0429.93
0333.61
0335.85

Background Counts Within Peak Regions

Live Time: 0 16:40:06.00 Real Time: 0 16:40:06.
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec
1 0 4605.55 11 0443.80 379.50 301 158 1.83E-04
2 0 5275.06 18 0 3.06 611.00 522 179 3.00E-04
3 0 5815.11 13 0 4.50 802.50 720 166 2.17E-04

Net Sample Counts Within Peak Regions Generated:

Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec
1 0 45595.81* 119 0429.93 376.18 301 158 1.17E-02
2 0 5286.88* 116 0333.61 615.15 522 179 1.13E-02
3 0 5818.70* 80 0335.85 803.79 720 166 7.83E-03

Flag: "*" = Peak area was modified by background subtraction

Acquisition Start:

Generated:

Sample Id:
Left

376.18 301
615.15 522
803.79 720
Generated:

31-AUG-2005 04:11:54.75

30-AUG-2005 18:28:01.01
0 02:50:02.00

13

Pw

Cts/Sec

158 5.49E-03
179 5.39E-03
166 3.72E-03

%Err Fit
13.4
13.5
16.2

31-AUG-2005 04:12:03.02

26-AUG-2005 12:00:58.01

00

%$Err Fit
30.2
23.6
27.7

31-AUG-2005 04:12:03.27

$Err Fit
13.6
13.9
16.7



VMS Nuclide Identification Report V3.0 Generated 31-AUG-2005 04:12:04

Configuration : MCAO: [AMSCOUNT] 0000906751

Analyses by : ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

Sample title : VPSCR081705SL0OD

Sample date : 17-AUG-2005 00:00:00 Acquisition date 30-AUG-2005 18:28:01
Sample ID : 13 Sample quantity 1.0525 gram

Sample type : RA Sample geometry

Detector name : 019 Detector gecometry:

Elapsed live time: 0 02:50:02.00 Elapsed real time: 0 02:50:02.00 0.0%
Energy tolerance : 100.00 keV Half life ratio 8.00

Errors propagated: Yes Systematic Error 3.00 %
Efficiency type : Average value Efficiencies at Peak Energy
Abundance limit : 75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit
0 4595.81~* 119429.93 376.18 301 158 27.2
0 5286.88%* 116333.61 615.15 522 179 27.7

0 5818.70* 80335.85 803.79 720 166 33.4

Nuclides Activity

pCi/gram
RA-226 1.58
RN-222 1.54
PO-218 1.06




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
31-AUG-2005 04:12:49

Akhkhkhkhkkhkkhkkhhkkkhkhhhhhhhhhhkkhhhkhkhkkhhhhhkkhhhhhhkhhhhhhhhhhhhhhkdhkhhdhkhkhdx

Spectral File: ND AMS ARCHIVE S:S 0508095A-RAS$14_ RA.CNF

Akkhkhkhkhhkhhhhhkhkhhhkkkhk kR k kR hhhkhhkhhhhhhkkhhhkhhhkkkkhkkkhhhhhhhhkkkkhrkkhkk* k%
*

BATCH ID: 0508095A-RA * SAMPLE ID: 14
SAMPLE DATE: 17-AUG-2005 00:00 * ALIQUOT: 1.018E+00 gram
SAMPLE TITLE: VPSCR081705SLOE * DETECTOR NUMBER: 020
ACQ DATE: 30-AUG-2005 18:28 * AVERAGE EFFICIENCY: 19.74%
ELAPSED LIVE TIME: 10202. * RECOVERY : 80.37%
TRACER ID: NONE * TRACER FWHM (kev): 0.00
LAMBDA VALUE: 0. * ROI TYPE: STANDARD
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE FACTOR: 4.65
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71
ENERGY CAL DATE: 24-AUG-2005 09:58 * EFF CAL DATE: 24-AUG-2005 09:58
BKG FILENAME: B 020 26AUGO05 * BKG ELAPSED TIME: 60005.
* SAF: 2.27

*
kkkkhhkhkhkhkhkhhhkhhhkhkhkhkhkhhkhhdhhhhdhhhkhhhhhhkhkhhhkrhhhhhhhhhkhhhhhhhhkhkhhkhhhhhhhhhhhkhhhkhdk

NUCLIDE ACTIVITY SUMMARY

NUCLIDE ENERGY NET BKG %$ABN ACTIVITY TPU/ERROR MDC
AREA pCi/ gram 2-SIGMA pCi/ gram
PO-218 6003.0 73.21 1.70 100.0 1.202E+00 4 ,366E-01 3.269E-01
RN-222 5450.0 70.77 1.87 99.9 1.162E+00 4 ,.299E-01 3.381E-01
RA-226 4785.0 69.52 0.85 100.0 1.141E+00 4 .226E-01 2.607E-01

Kkkhkkhkkkkhhhhhhhhrdhhkrhhhhhhhdhhhhhhhhkdhhhhdhhhhhhhkhhkhhhkhkhhkhkhhkhkhkhdhhhhhhkhhhhkkdk

B30

Analyst(;) Date

Q&mﬂy $131los

Rev1ewer Date
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Channel Contents for ND_AMS_ARCHIVE_S:S_0508095A-RA$14_RA

Channel
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Eberline Services
Oak Ridge Laboratory

Gross Sample Counts Within Peak Regions Generated: 31-AUG-2005 04:12:07.83

Detector ID: 20 Acquisition Start: 30-AUG-2005 18:28:28.01
Live Time: 0 02:50:02.00 Real Time: 0 02:50:02.00
Batch Id: 0508095A-RA Sample Id: 14
Sample Type: RA
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 4631.54 31 0123.33 393.35 309 153 3.04E-03 18.0
2 0 5293.38 32 0241.83 614.75 523 173 3.14E-03 17.7
3 0 5775.82 33 0139.98 780.24 714 160 3.23E-03 17.4
Background Counts Within Peak Regions Generated: 31-AUG-2005 04:12:47.92
Acquisition Start: 26-AUG-2005 12:01:00.01
Live Time: 0 16:40:05.00 Real Time: 0 16:40:03.00
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec $Err Fit
1 0 4606.20 5 0155.96 385.00 309 153 8.33E-05 44.7
2 0 5276.43 11 0276.90 609.00 523 173 1.83E-04 30.2
3 0 5814.02 10 0 7.36 793.50 714 160 1.67E-04 31.6
Net Sample Counts Within Peak Regions Generated: 31-AUG-2005 04:12:48.17
Pk It Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec %Err Fit
1 0 4631.54% 70 0123.33 393.35 309 153 6.81E-03 18.2
2 0 5293.38%* 71 0241.83 614.75 523 173 6.94E-03 18.2
3 0 5775.82%* 73 0139.98 780.24 714 160 7.18E-03 17.8

Flag: "*" = Peak area was modified by background subtraction




VMS Nuclide Identification Report V3.0 Generated 31-AUG-2005 04:12:49

Configuration
Analyses by
Sample title
Sample date
Sample ID

Sample type
Detector name
Elapsed live time:
Energy tolerance
Errors propagated:
Efficiency type
Abundance limit

MCAO: [AMSCOUNT] 0000906751
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.6,NID V3.3

VPSCR081705SLOE

17-AUG-2005 00:00:00 Acquisition date

14

RA

020

0 02:50:02.00
100.00 keV

Yes

Average value
75.00

Post-NID Peak Search Report

It Energy Area FWHM Channel
0 4631.54~%* 70123.33 393.35
0 5293.38%* 71241.83 614.75
0 5775.82% 73139.98 780.24

Left

309
523
714

Sample quantity
Sample geometry

Detector geometry:
Elapsed real time:

Half life ratio
Systematic Error
Efficiencies at

Pw %Err Fit

153
173
160

36.4
36.3
35.7

30-AUG-2005 18:28:28
1.0177 gram

0 02:50:02.00 0.
8.00
3.00 %

Peak Energy

Nuclides Activity
pCi/gram
RA-226 0.917
RN-222 0.934
PO-218 0.966




Eberline Services
Oak Ridge Laboratory

ALPHA SPECTROMETRY REPORT
31-AUG-2005 04:12:59

khkhkkhkkhkhhkhkhhkhkkhkhkkhhkhhkhhhkhkhkhkhhhkkhhhkhhhhkhhhhhhhhhkhkhhhkhhhkhhhkkhhhhkhkhhhkkhkhkxkkhkkhkkk

ND AMS ARCHIVE S:S 0508095A-RAS$15 RA.CNF

Spectral File:

*******************************************************************************

BATCH ID:
SAMPLE DATE:
SAMPLE TITLE:
ACQ DATE:
ELAPSED LIVE TIME:

TRACER ID:

LAMBDA VALUE:

TRACER DPM AT SAMPLE DATE:
SAMPLE MATRIX:
ENERGY CAL DATE:
BKG FILENAME:

24-AUG-2005 09:58
B 021 26AUGO5

NUCLIDE ENERGY

Analyst

Reviewer

*

BKG ELAPSED TIME:
SAF:

0508095A-RA * SAMPLE ID:
17-AUG-2005 00:00 * ALIQUOT: 1.027E+00
VPSCR081705SLOF * DETECTOR NUMBER:
30-AUG-2005 18:28 * AVERAGE EFFICIENCY:
10202. * RECOVERY:
NONE * TRACER FWHM (kev):
0. * ROI TYPE:
0.000 * CONFIDENCE FACTOR:
SOIL * LLD CONSTANT:
*
*
*

*
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NUCLIDE ACTIVITY SUMMARY

BKG %ABN ACTIVITY TPU/ERROR

pCi/ gram 2-SIGMA
.53 100.0 2.438E+00 6.382E-01
.38 99.9 2.620E+00 6.647E-01
.34 100.0 1.455E+00 4 .845E-01
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Date

31los

Date

STANDARD

EFF CAL DATE: 24-AUG-2005 09:58

3.252E-01
3.801E-01

2.083E-01
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